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PARTI 


BIOVENTING  PILOT  TEST  WORK  PLAN  FOR 
AIRCRAFT  GROUND  EQUIPMENT  (AGE)  MAINTENANCE  AREA  (SITE  11) 

Beale  Air  Force  Base,  California 


1.0  INTRODUCTION 

This  Pilot  Test  Work  Plan  presents  the  scope  of  an  in  situ  bioventing  pilot  test  for 
treatment  of  fuel  contaminated  soils  at  the  Aircraft  Ground  Equipment  (AGE) 
Maintenance  Area  (IRP  Site  11)  at  Beale  Air  Force  Base,  Yuba  County,  California 
(Beale  AFB)  which  is  approximately  10  miles  east  of  Marysville  and  130  miles  northeast 
of  San  Francisco.  The  location  of  Installation  Restoration  Program  (IRP)  sites  at  Beale 
AFB,  including  Site  11,  is  shown  in  Figure  1.1.  The  pilot  test  has  three  primary 
objectives:  1)  to  assess  the  potential  for  supplying  oxygen  throughout  the  fuel 
hydrocarbon-contaminated  soil  zone,  2)  to  determine  the  rate  at  which  indigenous 
microorganisms  will  degrade  the  fuel  in  the  soil  when  stimulated  by  oxygen  rich  soil  gas, 
and  3)  to  evaluate  the  potential  for  sustaining  these  rates  of  fuel  biodegradation  until  the 
contamination  is  remediated  below  regulatory  standards. 

The  bioventing  pilot  test  at  Beale  AFB  will  be  divided  into  two  test  events.  An  initial 
pilot  test  will  determine  the  technical  feasibility  and  important  design  parameters  such  as 
air  permeability,  fuel  biodegradation  rates,  and  potential  air  emissions.  An  extended 
(one-year)  pilot  test  will  determine  the  long-term  application  of  this  remedial  technology 
to  biodegrade  hydrocarbons  at  the  site.  If  bioventing  proves  to  be  applicable  at  the  site, 
pilot  test  data  could  be  used  to  design  and  implement  a  bioventing  remediation  system. 
A  significant  amount  of  the  fuel  contamination  should  be  biodegraded  during  the 
extended  (one-year)  pilot  test  since  the  bioventing  will  take  place  within  the  most 
contaminated  soils  at  the  site. 

Additional  background  information  on  the  development  and  recent  success  of  the 
bioventing  technology  is  found  in  the  document  entitled  "Test  Plan  and  Technical 
Protocol  for  a  Field  Treatability  Test  for  Bioventing".  This  protocol  document  will  also 
serve  as  the  primary  reference  for  pilot  test  well  designs  and  detailed  procedures  which 
will  be  used  during  the  test. 

Successful  bioventing  pilot  testing  has  been  implemented  at  Beale  AFB.  An  air 
permeability  (AP)  and  in  situ  respiration  (ISR)  pilot  test  was  performed  by  Engineering- 
Science,  Inc.  (ES)  at  IRP  Site  22-A20  between  15  and  23  October  1991  with  good 
results.  This  heating  oil  underground  storage  tank  (UST)  site  was  initially  remediated  in 
September  1990  with  the  excavation  and  removal  of  the  600-gallon  UST  along  with 
approximately  600  cubic  yards  of  Total  Petroleum  Hydrocarbon  (TPH)  contaminated 
soil.  Approximately  1,000  cubic  yards  of  TPH-contaminated  soil,  mainly  associated  with 
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the  sidewalls  adjacent  to  the  nearby  building,  remained  in  the  ground  after  excavation 
operations  with  a  TPH  concentration  range  of  500  to  2,000  mg/kg.  The  pilot  test  showed 
that  a  vapor  extraction  rate  of  65  standard  cubic  feet  per  minute  (scfm)  influenced  soil 
gas  movement  within  at  least  a  100-foot  radius  of  the  vapor  extraction  well  (VEW).  In 
addition,  the  test  indicated  that  indigenous  soil  bacteria  are  capable  of  consuming  fuel 
residuals  at  a  rate  of  approximately  750  -  900  mg  of  TPH  per  kilogram  of  soil  per  year 
when  supplied  with  oxygen  by  moving  fresh  air  through  the  soil.  Based  on  these 
successful  results,  ES  completed  the  installation  of  an  extended  (one-year)  pilot  test 
system  on  9  July  1992  at  the  site  consisting  of  a  blower  system  connected  to  a  VEW. 
The  bioventing  treatment  system  operates  by  moving  fresh  air  through  the  subsurface 
soils  via  extraction  at  a  flow  rate  averaging  about  70  scfm.  Weekly  maintenance  and 
periodic  monitoring  are  being  performed. 

Initial  bioventing  pilot  tests  were  completed  in  November  1992  at  two  other  IRP  sites 
at  Beale  AFB:  the  Fire  Protection  Training  Area  No.  1  (IRP  Site  3);  and  the  Bulk  Fuel 
Storage  Area  (IRP  Site  18).  Subsurface  soil  sampling  and  analysis  documented 
significantly  high  concentrations  of  Total  Recoverable  Petroleum  Hydrocarbons  (TRPH) 
at  each  site  (maximum  concentration  of  40,000  mg/kg  TRPH).  The  initial  pilot  tests 
showed  that  air  injection  rates  of  35  to  38  scfm  influenced  soil  gas  movement  within  at 
least  a  55-foot  radius  of  the  vent  well  (VW)  at  each  site.  In  addition,  the  tests  indicated 
existing  soil  bacteria  are  capable  of  consuming  fuel  residuals  at  rates  approximating  200 
mg  fuel/kg  of  soil  per  year  at  IRP  Site  3  and  600  mg  fuel/kg  soil  per  year  at  IRP  Site  18. 
These  are  conservative  estimates  and  actual  rates  may  exceed  these  estimates.  At  each 
site,  a  small,  2.5-horsepower  regenerative  blower  was  connected  to  the  VW  to  continue 
air  injection  at  a  rate  of  approximately  30  scfm.  In  July  1993,  ES  personnel  returned  to 
each  site  to  sample  and  analyze  the  soil  gas  and  conduct  a  second  respiration  test.  In 
January  1994,  final  respiration  tests  will  be  conducted,  and  both  soil  and  soil  gas  samples 
will  be  collected  to  determine  the  degree  of  remediation  achieved  during  the  first  year  of 
in  situ  treatment.  Results  of  both  initial  pilot  tests  are  summarized  in  the  Draft  Interim 
Pilot  Test  Results  Report  for  Sites  3  and  18  (ES  1993). 

Much  of  the  background  information  on  IRP  Site  1 1  used  in  this  Draft  Pilot  Test  Work 
Plan  is  derived  from  prior  IRP  studies  and  reports  (AeroVironment  1987,  CH2M  Hill 
1991).  This  information  includes  site  maps,  site  histories,  site  geology  and 
hydrogeology,  and  sampling  and  analytical  data. 


1-3 


41-40.R4  10/20/93 


2.0  SITE  DESCRIPTION 


The  following  sections  provide  a  brief  summary  of  the  location,  history,  geology,  and 
existing  level  of  contamination  at  the  AGE  Maintenance  Area  (IRP  Site  1 1). 

2.1  Site  Location  and  Description 

The  bioventing  pilot  test  site  is  a  former  UST  location  approximately  300  feet  south  of 
Building  1225  in  the  AGE  Maintenance  Area,  which  is  northeast  of  the  base  flightline 
(Figure  2.1).  Previous  IRP  studies  at  IRP  Site  11  (AeroVironment  1987,  CH2M  Hill 
1991)  have  only  focused  on  contamination  in  the  area  along  the  drainage  ditch  east  of 
Building  1225.  The  proposed  bioventing  pilot  test  will  be  performed  in  the  former  UST 
area  south  of  Building  1225,  where  contamination  was  recently  discovered  during  UST 
removal  operations  in  June  1992. 

2.2  Site  History 

AGE  maintenance  activities  have  been  performed  at  IRP  Site  11  over  the  past  30 
years.  These  activities  have  included  storage  of  gasoline,  diesel,  and  JP4  jet  fuel  in  three 
former  USTs  connected  to  a  fuel  island  and  pumps.  In  addition,  aircraft  ground  support 
vehicles  have  been  stored  and  operated  from  the  paved  areas  south  of  Building  1225  and 
these  vehicles  have  been  known  to  leak  oil  and  hydraulic  fluids. 

In  June  1992,  all  three  USTs  were  removed  and  replaced  by  above  ground  storage 
tanks  which  were  located  slightly  south  of  the  original  USTs.  During  soil  excavation  and 
UST  removal  operations,  soil  contamination  was  observed  in  the  soil  beneath  all  three 
USTs.  Although  soil  around  and  beneath  the  tanks  was  removed,  some  contaminated  soil 
was  left  in  place.  The  maximum  depth  of  soil  excavation  was  30  feet  below  ground 
surface  (bgs),  and  the  excavated  area  was  backfilled  to  the  surface  with  clean  fill. 

2.3  Site  Geology 

As  part  of  previous  IRP  investigations  (AeroVironment  1987,  CH2M  Hill  1991),  six 
soil  borings  and  one  groundwater  monitoring  well  (1 1-A-l)  were  installed  at  IRP  Site  1 1. 
However,  because  the  purpose  of  the  monitoring  well  and  soil  borings  was  to  investigate 
contamination  in  the  vicinity  of  the  drainage  ditch  east  of  Building  1225,  the  locations  of 
the  monitoring  well  and  soil  borings  are  200-800  feet  away  from  the  excavated  area. 
Therefore,  evaluation  of  the  geology  and  hydrogeology  in  this  Draft  Pilot  Test  Work  Plan 
is  from  base-wide  mapping  studies,  and  well  logs  for  the  nearest  groundwater  monitoring 
well  (1 1-A-l)  and  soil  borings  (11-C-1SB  and  11-C-2SB). 

The  uppermost  geologic  unit  in  the  western  portion  of  Beale  AFB,  including  IRP  Site 
1 1,  has  been  mapped  as  the  Laguna  Formation  (Page  1980).  This  formation  consists  of  a 
Plio-Pleistocene  alluvial  sequence  of  silt,  sand,  clay,  and  unsorted  gravels.  These 
deposits  overlie  older  volcanic  rocks  which  outcrop  in  the  Sierra  Nevada  Foothills  to  the 
east. 

Figure  2.2  is  the  well  log  for  monitoring  well  1 1-A-l,  located  approximately  200  feet 
northeast  of  the  excavated  area.  The  soil  profile  encountered  in  1 1-A-l  from  ground 
surface  to  140  feet  bgs  is  predominantly  interbedded  sands  and  gravels  with  occasional 
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FIGURE  2.1 
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WELL  NO.  11-01 


Project  Name  Beale  afu  ikp _ _ 

Site  011  AGE  Shop  _ 

Drilling  Method  8"  Air/Water  Rocary 


Geologic  Description 


Silty  sand  to  1  foot  followed  by 
bright  orange/red  silt/sand/clay  at 
2-4  feet;  probably  Be  soil  horizon. 
Crave!  and  sand  with  large  cobbles 
and  boulders.  10-15%  sand. 


Thin  bedded  medium  to  coarse  sand 
with  fine  sand.  Thin  (<l  foot) 
sand  zones  with  10-20%  gravel  at 
29  feet,  39  feet  and  45  feet. 


Gravel  and  cobbles. 

Thin  medium  sand  layer. 

Sand  and  gravel  with  small  pebbles. 

Medium  and  coarse  sand  with  a  few 
pebbles . 

Light  brown/buff/ tan  silty  fine  to 
medium  sand. 

Medium  and  coarse  sand,  minor  silt 
slightly  moist,  becoming  wet  at 
110  feet. 


Silt  with  20%  fine  sand  and  minor 

coarse  sand.  6"  gravel  layer  at 
120  feet. 

Medium  to  coarse  sand  with  silt  and 
10-15%  gravel.  Grading  into  lower 
unit. 

Excellent  gravel  and  pebbles  with 
coarse  sand.  Makes  good,  clean 
water. 
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zones  of  cobble-  and  pebble-sized  grains.  Soil  borings  11-C-1SB  and  11-C-2SB  were 
halted  at  approximately  8  feet  bgs  due  to  auger  refusal  at  the  top  of  the  cobble/gravel 
layer  shown  on  Figure  2.2  at  about  8  feet  bgs. 

Groundwater  was  measured  as  125  feet  bgs  in  monitoring  well  11-A-l  at  the  time  of 
well  development  in  November  1985.  Since  the  unsaturated  zone  consists  of 
predominantly  sand  and  gravel  units,  the  aquifer  is  probably  unconfined.  Subsequent 
water  levels  were  taken  at  various  times  between  1986  and  1991  and  ranged  from  110  to 
130  feet  bgs,  and  were  found  to  be  steadily  rising  over  this  period,  which  is  consistent 
with  observed  water  level  rises  at  other  nearby  IRP  sites. 

Groundwater  flow  at  IRP  Site  11  is  generally  to  the  southwest  based  on  1989  base¬ 
wide  groundwater  elevation  data.  The  average  hydraulic  gradient  is  very  gentle 
(approximately  0.002  ft/ft)  in  the  vicinity  of  the  site  and  increases  to  approximately  0.02 
ft/ft  east  of  the  site.  No  aquifer  pumping  tests  have  been  performed  in  the  vicinity. 

Since  the  soils  at  IRP  Site  1 1  appear  to  be  composed  of  permeable  sands  and  gravels 
down  to  the  water  table,  they  should  have  sufficient  moisture  and  air  permeability  to  be 
suitable  for  remediation  using  the  bioventing  technology. 

2.4  Site  Contaminants 

The  primary  contaminants  documented  in  soils  at  the  Site  1 1  excavated  area  are  fuel 
residuals  and  aromatic  hydrocarbons.  Table  2.1  presents  the  analytical  data  for  each  of 
the  soil  samples  collected  during  UST  removal  operations.  Soil  sampling  locations  are 
shown  in  Figure  2.3,  and  are  within  the  excavated  limits.  The  soils  which  were  left  in 
place  had  visual  evidence  of  contamination.  Although  soil  samples  were  also  taken  from 
monitoring  well  11-A-l  and  soil  borings  11-C-1SB  and  11-C-2SB,  their  locations  are 
upgradient  and  too  distant  from  the  excavation  area  to  be  used  for  characterization  of  the 
pilot  test  site. 

Soil  samples  from  the  excavation  were  analyzed  for  total  petroleum  hydrocarbons  as 
diesel  (TPH-d)  and  gasoline  (TPH-g),  and  purgeable  aromatics  including  benzene, 
toluene,  ethylbenzene,  and  total  xylenes  (BTEX).  The  maximum  levels  found  were 
6,000  mg/kg  TPH-d  (S6),  860  mg/kg  TPH-g  (SWBC),  48  mg/kg  benzene  (S3),  190 
mg/kg  toluene  (S3),  83  mg/kg  ethylbenzene  (S3),  and  400  mg/kg  total  xylenes  (S3). 
Samples  from  S3  and  S6  were  taken  at  30  feet  bgs,  and  samples  from  SWBC  were  taken 
from  10  feet  bgs.  It  is  not  known  how  deep  residual  fuel  contamination  exists  at  the  site 
since  the  deepest  samples  (30  feet  bgs)  had  significantly  high  concentrations  of  fuel 
components. 

Analytical  results  of  groundwater  samples  from  monitoring  well  11-A-l  collected 
during  initial  sampling  events  in  1986  and  subsequent  semi-annual  sampling  events  in 
1989  indicated  very  low  concentrations  of  chemical  analytes.  Maximum  concentrations 
of  trichloroethylene  (TCE)  and  toluene  were  0.4  pg/L  and  1.0  pg/L,  respectively.  Major 
anion  and  cation  concentrations  at  this  well  are  generally  similar  to  other  sites  near  the 
flightline.  All  other  major  analytes  of  purgeable  halocarbons  (EPA  Method  8010), 
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Table  2.1 

Soil  Contaminant  Concentrations  at 
Site  11,  AGE  Maintenance  Area 
Beale  AFB,  California 


Method: 


Location 

Depth  (ft  bgs) 

SI 

30 

S2 

30 

S2* 

30 

S3 

30 

S4 

30 

S5 

30 

S6 

30 

NWW 

10 

raw 

10 

sww 

5 

SEW 

30 

NWBC 

15 

SWBC 

10 

Extractable 
Petroleum  HC 


3550/8015 


TPH-d 


Purgeable 
Petroleum  HC 


5030/8015 


TPH-g 


Purgeable  Aromatics  _ 


8020 


Benzene  Toluene  Ethylbenzene  |  Total  Xylenes 


NA 

9.5 

66 

45 

•  na 

0.15 

1.4 

0.98 

NA 

1.7 

3.0 

1.4 

NA 

48 

190 

83 

NA 

4.0 

52 

18 

NA 

9.8 

80 

41 

NA 

28 

140 

51 

19 

8.6 

48 

22 

11 

25 

LEGEND 

bgs 

:  below  ground  surface 

* 

:  duplicate 

TPH-d 

:  Total  petroleum  hydrocarbons  as  diesel 

TPH-g 

:  Total  petroleum  hydrocarbons  as  gasoline 

na 

:  not  analyzed 
:  not  detected 

cllj21 

SOURCE  :  Martech  USA,  1992 
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FIGURE  2.3 


purgeable  aromatics  (EPA  Method  8020),  semi-volatile  organics  (EPA  Method  8270), 
metals  (EPA  Method  6010),  and  TPH-g/-d  [California  Department  of  Toxic  Substances 
Control  (DTSC)/Leaking  Underground  Fuel  Tank  (LUFT)  Method]  have  not  been 
detected.  However,  well  1 1-A-l  is  located  200  feet  upgradient  of  the  excavation  area  and 
therefore  may  not  be  representative  of  groundwater  conditions  below  the  pilot  test  site. 
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3.0  SITE-SPECIFIC  ACTIVITIES 


The  purpose  of  this  section  is  to  describe  the  work  that  will  be  performed  by  ES  at  the 
former  UST  excavation  area  within  IRP  Site  11.  Activities  that  will  be  performed 
include  siting  and  construction  of  a  central  vent  well  (VW)  and  vapor  monitoring  points 
(VMPs),  an  initial  pilot  test  (including  an  air  permeability  test  and  an  in  situ  respiration 
test),  and  an  extended  (one-year)  pilot  test.  Soil  and  soil  gas  sampling  procedures  and  the 
blower  configuration  that  will  be  used  to  introduce  air  (oxygen)  into  contaminated  soils 
by  injection  are  also  discussed  in  this  section.  No  dewatering  or  groundwater  treatment 
will  take  place  during  bioventing  pilot  testing.  Pilot  test  activities  will  be  confined  to 
unsaturated  soils  remediation.  Because  monitoring  well  11-A-l  is  screened  below  the 
current  water  table  elevation  and  is  located  200  feet  from  the  pilot  test  site,  this  well  will 
not  be  suitable  for  use  as  a  VMP. 

3.1  Location  and  Construction  of  Vent  Well  and  Vapor  Monitoring  Points 

A  general  description  of  criteria  for  siting  a  central  VW  and  VMPs  is  included  in  the 
protocol  document.  Figure  3.1  indicates  the  proposed  locations  of  the  central  VW  and 
VMPs. 

The  final  location  of  the  VW  and  VMPs  may  vary  slightly  from  the  proposed  location 
if  significant  fuel  contamination  is  not  observed  in  the  boring  for  the  central  VW.  Based 
on  site  investigation  data,  the  central  VW  should  be  located  near  the  center  of  the 
excavated  area.  This  area  is  expected  to  have  high  TPH-d  and  BTEX  concentrations. 
Soils  in  this  area  are  expected  to  be  oxygen  depleted  (<  2  percent)  and  increased 
biological  activity  should  be  stimulated  by  oxygen-rich  soil  gas  ventilation  during  both 
the  initial  pilot  test  and  the  extended  (one-year)  pilot  test. 

The  radius  of  venting  influence  around  the  central  VW  is  expected  to  be  at  least  60 
feet  based  on  the  composition  of  the  soils  at  IRP  Site  11.  Three  VMPs  will  be  located 
within  a  55-foot  radius  of  the  central  VW  including  one  VMP  outside  the  former 
excavated  area.  The  background  VMP  previously  installed  as  part  of  bioventing  pilot 
testing  at  IRP  Site  3  will  also  be  used  as  a  background  VMP  for  this  site,  where  the  soils 
are  of  similar  composition.  The  background  VMP  will  be  used  to  measure  background 
levels  of  oxygen  and  carbon  dioxide  and  to  determine  if  natural  carbon  sources  are 
contributing  to  oxygen  uptake  during  the  in  situ  respiration  test.  A  more  detailed 
description  of  the  in  situ  respiration  test  is  found  in  Section  3.6. 

Figure  3.2  is  a  central  VW  construction  diagram  for  this  site.  The  central  VW  will  be 
constructed  of  4-inch  inside  diameter  (ID)  Schedule  40  polyvinyl  chloride  (PVC)  casing, 
with  an  interval  of  0.04-inch  slotted  screen  set  between  10  feet  bgs  down  to  the  base  of 
contamination  as  determined  by  field  organic  vapor  analysis  (OVA)  of  soils  samples. 
The  start  of  the  screen  interval  may  be  set  lower  than  10  feet  bgs  to  prevent  short- 
circuiting  of  injected  air  within  the  excavation  fill  material.  A  100  ppmv  OVA  reading 
will  be  the  criterion  used  in  determining  the  depth  selected  as  the  base  of  contamination. 
A  Total  Hydrocarbon  Vapor  Analyzer  (THVA)  will  be  used  for  field  OVA  readings. 
This  platinum  catalyst  combustion  detector  is  not  specific  for  fuel  hydrocarbons  and  will 
also  detect  low  levels  of  other  soil  gases,  such  as  methane,  which  are  common  at  old, 
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FIGURE  3.1 
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fuel-contaminated  sites.  Flush-threaded  PVC  casing  and  screen  will  be  used  with  no 
organic  solvents  or  glues.  The  filter  pack  will  be  clean  Lone  Star  sand  with  a  6-12  grain 
size  and  will  be  placed  in  the  annular  space  of  the  screened  interval.  A  3-foot  layer  of 
bentonite  will  be  placed  directly  over  the  filter  pack.  The  remainder  of  the  annular  space, 
except  for  a  2-foot  open  area  directly  below  the  ground  surface,  will  be  filled  with  a 
bentonite/cement  grout.  A  complete  seal  is  critical  to  prevent  the  short-circuiting  of  air 
from  the  surface  during  the  bioventing  test. 

A  typical  multi-depth  VMP  installation  for  this  site  is  shown  in  Figure  3.3.  Soil  gas 
oxygen  and  carbon  dioxide  concentrations  will  be  monitored  via  vapor  monitoring 
screens  placed  at  depth  intervals  of  30  feet  and  40  feet  (underneath  the  clean  fill),  and 
near  the  base  of  contamination  (if  below  40  feet)  as  determined  by  the  field  OVA  of  soil 
samples  at  each  location.  An  additional  vapor  monitoring  point  screen  at  20  feet  will  be 
installed  in  any  VMPs  located  outside  the  excavation  fill/  This  additional  screen  will  be 
used  to  characterize  soil  gas  movement  and  respiration  rates  outside  the  fill  area,  but 
within  the  radius  of  influence  of  the  vent  well.  If  the  base  of  contamination  is  determined 
to  be  below  40  feet,  then  the  vapor  monitoring  screen  depths  may  be  altered  to  provide 
better  vertical  coverage  for  soil  gas  monitoring.  Multi-depth  monitoring  will  determine 
the  amount  of  oxygen  across  the  entire  soil  profile  and  will  be  used  to  measure  fuel 
biodegradation  rates  at  all  monitored  depths.  The  annular  space  between  the  vapor 
monitoring  screen  filter  packs  will  be  sealed  with  bentonite  to  isolate  the  monitoring 
intervals.  As  with  the  central  VW,  several  inches  of  bentonite  pellets  will  be  used  to 
shield  the  filter  pack  intervals  from  rapid  infiltration  of  bentonite  slurry  additions.  At  the 
inner  vapor  monitoring  point  (VMP1),  thermocouples  will  also  be  installed  at  the  same 
depths  as  the  deepest  and  shallowest  screens  to  measure  soil  temperatures.  Additional 
details  on  VW  and  VMP  construction  are  found  in  Section  4  of  the  protocol  document. 

3.2  Handling  of  Drill  Cuttings 

Drill  cuttings  from  all  VW  and  VMP  borings  will  be  handled  in  conformance  with  the 
base  Draft  Soil  Management  Plan  (ES  1991).  The  cuttings  will  be  screened  with  a 
photoionization  detector  (PID)  and/or  a  THVA  by  the  on-site  geologist  or  engineer  to 
identify  potential  contamination.  Soil  cuttings  with  PID/THVA  readings  <  10  ppm  will 
be  spread  out  on  the  ground  at  the  drill  site.  Soil  cuttings  with  PID/THVA  readings  of  > 
10  ppm  will  be  temporarily  stockpiled  on  Visqueen  at  the  drill  site.  This  soil  will  then  be 
transported  by  the  drilling  contractor  to  the  contaminated  soil  holding  area  located  south 
of  9th  Street  between  K  and  L  Streets  on  the  base. 

3.3  Soil  and  Soil  Gas  Sampling 

3.3.1  Soil  Sampling 

Three  soil  samples  will  be  collected  from  the  pilot  test  area  during  the  installation  of 
the  VW  and  VMPs.  One  sample  will  be  collected  from  the  most  contaminated  interval  of 
the  central  VW  boring,  and  one  sample  will  be  collected  from  the  most  contaminated 
interval  in  each  of  the  borings  for  the  two  inner  VMPs  (VMP1  and  VMP2).  These  soil 
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FIGURE  3.3 
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samples  will  be  analyzed  for  TRPH,  BTEX,  soil  moisture,  pH,  grain  size  distribution, 
alkalinity,  total  iron,  and  nutrients  including  total  Kjeldahl  nitrogen  (TKN)  and 
phosphates. 

Samples  collected  for  BTEX  and  TRPH  analysis  will  be  collected  using  a  split-spoon 
sampler  containing  brass  tube  liners.  Soil  samples  collected  in  the  brass  tubes  will  be 
immediately  trimmed  and  the  ends  sealed  with  Teflon  fabric  held  in  place  by  plastic  caps. 
Soil  samples  collected  for  physical  parameter  analysis  will  be  placed  into  appropriate 
sample  containers.  Soil  samples  will  be  labeled  following  the  nomenclature  specified  in 
Section  5.5  of  the  protocol  document,  wrapped  in  plastic,  and  placed  in  an  ice  chest  for 
shipment.  A  chain  of  custody  form  will  be  filled  out  and  the  ice  chest  shipped  to  the 
Pace,  Inc.  laboratory  in  Berkeley,  California,  for  analysis.  This  laboratory  has  been 
audited  by  the  U.S.  Air  Force  and  meets  all  quality  assurance/quality  control  and 
certification  requirements  for  the  State  of  California. 

3.3.2  Soil  Gas  Sampling 

A  THVA  (see  protocol  document  Section  4.5.2)  will  be  used  to  screen  split-spoon 
samples  during  drilling  for  determination  of  the  most  contaminated  intervals.  During  the 
pilot  test,  initial  and  final  soil  gas  samples  will  be  collected  in  Summa®  canisters  from 
the  central  VW  (VW1)  and  the  VMPs  closest  to  and  furthest  from  the  central  VW  (VMP1 
and  VMP3).  These  soil  gas  samples  will  be  used  to  predict  potential  air  emissions  and  to 
determine  the  reduction  in  BTEX  and  total  hydrocarbons. 

Soil  gas  samples  will  be  placed  in  an  ice  chest  and  packed  with  foam  pellets  to  prevent 
excessive  movement  during  shipment.  Samples  will  not  be  sent  on  ice  in  order  to  prevent 
condensation  of  hydrocarbons.  A  chain  of  custody  form  will  be  filled  out  and  the  ice 
chest  shipped  to  the  Air  Toxics  Laboratory  in  Rancho  Cordova,  California  for  analysis. 

3.4  Blower  System 

A  portable  3.0  horsepower  positive  displacement  blower  capable  of  injecting  40 
standard  cubic  feet  per  minute  (scfm)  at  4  pounds  per  square  inch  (psi)  will  be  used  to 
conduct  the  initial  air  permeability  test  at  the  site.  Figure  3.4  is  a  schematic  of  a  typical 
air  injection  system  used  for  pilot  testing.  The  maximum  power  requirement  anticipated 
for  these  pilot  tests  is  a  230  volt,  single-phase,  30  amp  service.  Additional  details  on 
power  supply  requirements  are  described  in  Section  5.0,  Base  Support  Requirements. 

3.5  Air  Permeability  Test 

The  objective  of  the  air  permeability  test  is  to  determine  the  extent  of  the  subsurface 
that  can  be  oxygenated  using  one  air  injection  unit.  Air  will  be  injected  into  the  4-inch 
diameter  central  VW  (VW1)  using  the  portable  blower  unit,  and  pressure  response  will 
be  measured  at  each  VMP  with  differential  pressure  gauges  to  determine  the  region 
influenced  by  the  unit.  Oxygen  will  also  be  monitored  in  the  VMPs  to  ascertain  that 
oxygen  levels  in  the  soil  increase  as  a  result  of  air  injection.  One  air  permeability  test 
lasting  approximately  8  hours  will  be  performed.  Additional  details  on  the  air 
permeability  test  are  found  in  Section  5.6  of  the  protocol  document. 
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3.6  In  Situ  Respiration  Tests 

The  objective  of  the  in  situ  respiration  test  at  Beale  AFB  IRP  Site  11  is  to  determine 
the  rate  at  which  soil  bacteria  will  biodegrade  the  TPH  contamination  in  the  soil. 
Respiration  tests  will  be  performed  at  vapor  monitoring  screens  (points)  where  bacterial 
degradation  of  hydrocarbons  is  noted.  These  points  of  hydrocarbon  degradation  are 
characterized  by  low  oxygen  levels  and  elevated  carbon  dioxide  concentrations  in  the  soil 
gas.  Air  will  be  injected  at  points  containing  low  levels  of  oxygen  (below  approximately 
2  percent)  for  approximately  20  hours  to  oxygenate  local  contaminated  soils.  At  the  end 
of  the  20-hour  air  injection  period,  the  air  supply  will  be  cut  off  and  oxygen  and  carbon 
dioxide  levels  will  be  monitored  for  the  following  48  to  72  hours.  The  decline  in  oxygen 
and  increase  in  carbon  dioxide  concentrations  over  time  will  be  used  to  estimate  rates  of 
bacterial  degradation  of  fuel  residuals. 

Helium,  an  inert  gas,  will  be  injected  at  a  concentration  of  2  to  4  percent  into  every 
vapor  monitoring  point  that  is  being  used  for  respiration  testing.  Helium  injection  is  used 
as  a  system  leak-testing  method.  Additional  details  of  the  in  situ  respiration  test 
procedures  are  found  in  Section  5.7  of  the  protocol  document. 

3.7  Installation  of  Extended  Bioventing  Pilot  Test  System 

An  extended  (one-year)  bioventing  pilot  test  system  will  be  installed  at  IRP  Site  1 1  if 
the  initial  pilot  test  successfully  demonstrates  the  feasibility  of  providing  oxygen 
throughout  the  contaminated  soil  profile.  Continuous  air  injection  would  determine  the 
long-term  radius  of  oxygen  influence,  and  the  effect  of  time,  available  nutrients,  and 
changing  temperatures  on  fuel  biodegradation  rates.  A  fixed  1.0  hp  Gast™  regenerative 
blower  unit  capable  of  injecting  up  to  60  scfm  at  30  inches  of  water  will  be  installed  as 
part  of  this  extended  pilot  test  system.  The  blower  will  be  housed  in  a  small  shed  to 
provide  protection  from  the  weather  and  to  minimize  noise.  This  small  "dog  house"  will 
be  located  in  a  low-traffic  area. 

The  system  will  be  in  operation  for  one  year,  and  ES  personnel  will  monitor  it 
biannually,  scheduled  for  October  1993  and  April  1994.  This  biannual  monitoring  will 
consist  of  in  situ  respiration  tests  to  monitor  the  long-term  performance  of  the  bioventing 
system.  Weekly  system  checks  will  be  performed  by  Beale  AFB  personnel.  If  required, 
major  maintenance  of  the  blower  unit  will  be  performed  by  ES- Alameda  personnel. 
Detailed  blower  system  information  and  a  maintenance  schedule  will  be  included  in  the 
Operation  and  Maintenance  (O&M)  manual  provided  to  the  base.  In  addition,  sub¬ 
surface  soil  samples  will  be  collected  at  locations  as  close  as  possible  to  the  original 
VMP/VW  soil  sample  locations  in  order  to  assess  the  degree  of  remediation  achieved 
during  the  first  year  of  in  situ  treatment. 
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4.0  EXCEPTIONS  TO  PROTOCOL  PROCEDURES 


The  procedures  that  will  be  used  to  construct  wells,  measure  the  air  permeability  of 
the  soil,  and  conduct  the  in  situ  respiration  test  are  described  in  Sections  4  and  5  of  the 
protocol  document.  The  only  anticipated  exceptions  to  the  protocol  document  are  the 
slight  changes  in  helium-injection  protocol  discussed  in  this  Pilot  Test  Work  Plan. 
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5.0  BASE  SUPPORT  REQUIREMENTS 

The  following  base  support  is  needed  prior  to  the  arrival  of  a  driller  and  the  ES  test 
team: 

•  Obtaining  all  necessary  regulatory  permits  for  the  vent  well  and  vapor  monitoring 
points,  and  any  needed  air  permits  necessary  for  pilot  test  approval. 

•  Obtaining  a  base  digging  permit. 

•  Installation  of  a  230V/single  phase/30  amp  breaker  box  with  one  230V  receptacle, 
and  two  110V  receptacles.  This  breaker  box  must  be  within  20  feet  of  the 
proposed  blower  location  (see  Figure  3.1). 

•  Provide  any  paperwork  required  to  obtain  gate  passes  and  security  badges  for 
approximately  three  ES  employees  and  two  drillers.  Vehicle  passes  will  be  needed 
for  two  trucks  and  a  drill  rig. 

•  Provide  keys  to  the  on-site  groundwater  monitoring  well. 

During  the  initial  three  week  pilot  test,  the  following  base  support  is  needed: 

•  Twelve  square  feet  of  desk  space  and  a  telephone  in  a  building  located  as  near  to 
the  site  as  practical. 

•  The  use  of  a  fax  machine  for  transmitting  15  to  20  pages  of  test  results. 

•  A  decontamination  area  where  the  driller  can  clean  augers  between  borings. 

During  the  extended  (one-year)  pilot  test: 

•  Check  the  blower  system  once  a  week  to  ensure  that  it  is  operating  and  to  record 
the  air  injection  pressure  and  temperature.  ES  will  provide  a  brief  training  session 
on  this  procedure. 

•  If  the  blower  stops  working,  notify:  Mr.  Frederick  Stanin  or  Mr.  Michael  Phelps, 
ES-Alameda,  (510)  769-0100;  or  Mr.  Doug  Downey,  ES-Denver,  (303)  831-8100; 
or  Mr.  Sam  Taffinder  of  AFCEE,  (210)  536-4366. 

•  Arrange  site  access  for  ES  technicians  to  conduct  in  situ  respiration  tests  at 
approximately  six  months  and  one  year  after  the  initial  pilot  tests. 
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6.0  PROJECT  SCHEDULE 

The  following  schedule  is  contingent  upon  timely  approval  of  this  pilot  test  work  plan. 


Event 

Date 

Draft  Pilot  Test  Work  Plan  to  AFCEE/Beale  AFB 

12  March  1993 

Approval  to  Proceed 

26  March  1993 

Begin  VW  and  VMP  Construction 

12  April  1993 

Begin  Initial  Pilot  Test 

19  April  1993 

Complete  Initial  Pilot  Test 

26  April  1993 

Interim  Results  Report 

June  1993 

Respiration  Test 

October  1993 

Final  Respiration  Test  and  Soil  Sampling 

April  1994 
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7.0  POINTS  OF  CONTACT 


Ms.  Sheri  Rolfsness 
9  CES/DEV 
6451  B  Street 

Beale  AFB,  CA  95903-1708 
(916)  634-2642 
Fax  (916)  634-2653 


Major  Ross  Miller/Mr.  Sam  Taffinder 

AFCEE/EST 

2405  D  Drive,  Suite  3 

Brooks  AFB,  TX  78235-5103 

(210)  536-4329  (Major  Miller) 

(210)  536-4366  (Mr.  Taffinder) 

FAX  (210)  536-4330 

Mr.  Doug  Downey 
Engineering-Science,  Inc. 

1700  Broadway,  Suite  900 
Denver,  CO  80290 
(303)  831-8100 
Fax  (303)  831-8208 

Mr.  Frederick  Stanin 
Mr.  Michael  Phelps 
Engineering-Science,  Inc. 

1301  Marina  Village  Parkway,  Suite  200 
Alameda,  CA  94501 
(510)769-0100 
Fax  (510)  769-9244 
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PART  n 


DRAFT  INTERIM  PILOT  TEST  RESULTS  REPORT 

for 

AIRCRAFT  GROUND  EQUIPMENT  (AGE)  MAINTENANCE  AREA 

(SITE  11) 

Beale  Air  Force  Base,  California 


1.0  PILOT  TEST  DESIGN  AND  CONSTRUCTION 

An  initial  bioventing  pilot  test  was  completed  at  Installation  Restoration  Program 
(IRP)  Site  11:  Aircraft  Ground  Equipment  (AGE)  Maintenance  Area,  Beale  Air  Force 
Base,  California  (Beale  AFB).  The  purpose  of  this 'Part  II  Interim  Report  is  to  describe 
the  results  of  the  initial  pilot  test  and  make  specific  recommendations  for  the  extended 
(one-year)  pilot  test  which  will  determine  the  long-term  impact  of  bioventing  on  site 
contaminants.  Site  history,  known  contamination  distributions  and  concentrations,  and 
geologic/hydrogeologic  profiles  are  documented  in  Part  I,  Bioventing  Pilot  Test  Work 
Plan. 

1.1  Introduction 

Installation  of  one  Vent  Well  (VW)  and  three  Vapor  Monitoring  Points  (VMPs)  was 
conducted  at  the  AGE  Maintenance  Area  Site  between  19  and  22  April  1993.  Locations 
of  the  VW  and  VMPs  are  shown  on  Figure  1.1.  No  background  VMP  was  installed  at  the 
site.  The  background  VMP  installed  at  IRP  Site  3  during  a  previous  bioventing  pilot  test 
will  be  utilized  for  baseline  soil  measurements.  Borehole  drilling  services  were  provided 
by  Tonto  Environmental  Drilling,  Inc.  of  Sacramento,  California.  Soil  sampling  and  well 
installation  was  directed  on  site  by  Mr.  Henry  Pietropaoli  of  the  ES-Alameda  office. 

Four  boreholes  were  drilled  at  the  site,  and  all  were  converted  to  either  a  VW  or  a 
VMP.  No  boreholes  were  abandoned  since  contamination  observed  during  drilling  was 
at  sufficient  levels  for  VW  and  VMP  siting.  Soil  samples  from  split-spoon  and/or 
continuous  sampling  were  collected  for  field  organic  vapor  analysis  (OVA)  to  determine 
appropriate  VW  and  VMP  screened  intervals  and  total  depths.  Both  a  total  hydrocarbon 
vapor  analyzer  (THVA)  and  photoionization  detector  (PID)  were  used  to  screen  field 
samples.  Soil  samples  were  also  collected  for  laboratory  analysis.  Table  1.1  summarizes 
pertinent  borehole  data. 
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FIGURE  1.1 


TABLE  1.1 

BOREHOLE,  SOIL  SAMPLE,  VMP/VW  SUMMARY  DATA 
IRP  Site  11:  AGE  Maintenance  Area 
Beale  AFB,  California 


IBOREUOLE 

TOTAL 
DEPTH 


THVA/PID 

SOIL 

B-W.VVJI 

COMPLETION 

COMPLETION 

gjjpcwll 

HEADSPACE 

SAMPLE  y 

m 

;,§i:-  DATE 

designation 

READINGS 

g.?-::  ID#  0 

■■  l 

illtft-fcp)  •• 

11IM11I 

55.0 

65  -  8.0 

8.0  -  95 
16.0  -  175 
23.0  -  245 
28.0  -  295 

335  -  35.0 
385  -  40.0 
435  -  45.0 
485  -  50.0 

0/16 

0/27 

1900/2352 

2050/2212 

410/106 

6/8 

190/88 

35/42 

45/37 

— 

19Aor93 

22Apr93 

VMP-1 

— 

— 

BE11— VMP1-245 

— 

— 

— 

— 

- 

52.0 

3.6  -  45 

16/22 

20Apr93 

VW-1 

85  -  10.0 

160/24 

— 

135  -  15.0 

1200/1407 

— 

26.0  -  275 

3860/2800 

—  * 

285  -  30.0 

8800/3256 

BE11-VW1— 30 

335  -  35.0 

68/27 

— 

385  -  40.0 

1400/1045 

— 

42.0* 

5200/3027 

— 

. 

435  -  45.0 

180/115 

— 

485  -  50.0 

26/12 

- 

.  -*  ,s..y,  ig.-: .;••  :•/’ 

5.0* 

110/32 

_ 

20Apr93 

VMP-2 

10.0* 

820/462 

_ 

255* 

10000+/2389 

BE11-VMP2-255 

— 

— 

30.0* 

5550/2572 

35.0* 

1700/2200 

— 

mmmzm 

— 

40.0* 

1100/1517 

— 

475* 

850/437 

— 

l|ll|Ii§|li 

50.0* 

390/1378 

- 

54.0 

35  -  5.0 

0/0 

— 

21Apr93 

22Apr93 

VMP-3 

85  -  10.0 

0/32 

— 

135  -  15.0 

620/702 

— 

19.0  -  205 

NR 

—  ^ 

235  -  25.0 

3200/2381 

— 

285  -  30.0 

0/1 

— 

335  -  35.0 

0/0 

— 

!  385-40.0 

3/9 

— 

435-45.0 

0/15 

— 

1  485-50.0 

0/5 

- 

*  -  Depth  represents  the  location  of  THVA/PID  readings  in  a  rintinuously  sampled  borehole. 
b  -  Sample  BE11-VMP4-22  is  a  duplicate  of  BE11-VMP2-25.5 
NR  -  THVA/PID  readings  were  not  recorded. 
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1.2  Soil  Profile 


Figure  1.2  is  a  geologic  cross-section  of  the  pilot  test  site  using  data  from  the  VW  and 
VMPs.  The  interpreted  soil  profile  is  shown  along  with  OVA  readings,  VW  and  VMP 
screened  intervals,  and  Total  Recoverable  Petroleum  Hydrocarbon  (TRPH) 
concentrations  from  laboratory  analysis  of  soil  samples.  The  soil  boring  logs  are 
included  as  Appendix  A.  Groundwater  was  not  encountered  in  any  of  the  borings.  Part  I 
of  this  report  indicates  a  depth  to  groundwater  of  approximately  100+  feet  bgs  at  this  site. 

Backfill  material  for  the  former  excavation  is  composed  predominantly  of  silty  clay 
with  common  gravel-sized  fragments  up  to  2  inches  in  diameter.  Much  of  the  fill 
material  had  a  putrid  sewage-like  odor.  A  mild  fuel  odor  was  noticeable  at  the  bottom 
portion  of  the  fill  in  2  of  the  3  borings  (VMP-1  was  the  exception)  that  were  drilled 
through  the  fill.  The  bottom  foot  of  the  fill  in  VMP-2  is  clayey,  fine-grained,  sand-sized 
material.  The  base  of  the  fill  material  was  observed  to  be  between  14  and  17  feet  bgs  in 
the  three  borings.  Information  from  the  excavation  operations  conducted  in  June  1992 
reported  the  maximum  depth  of  soil  excavation  was  30  feet  bgs  (see  Part  I).  The  borings 
recently  installed  indicate  a  much  shallower  excavation. 

Fuel  odor  was  noticed  in  the  native  soils  of  all  4  borings  over  a  variable  range  of 
depths.  Conspicuous  fuel  odors  were  noted  in  VMP-1  from  16  to  37  feet  bgs,  in  VW-1 
from  23  to  26  and  38  to  43  feet  bgs,  in  VMP-2  from  15  to  46  feet  bgs,  and  in  VMP-3 
from  12  to  26  feet  bgs. 

The  native  soil  profile  from  surface  to  about  55  feet  bgs  at  the  site  as  observed  in  the 
borings  is  predominately  coarse-grained  soil  (sands  and  gravels)  and  is  characterized  by 
layered  intervals  of  various  grain  sizes.  A  prominant  sandy  gravel  zone  at  the  base  of  the 
excavation  was  encountered  to  as  deep  as  23  feet  bgs  and  was  found  in  all  borings. 
Observed  gravel  clasts  were  as  large  as  3  inches  in  diameter.  A  predominantly  clayey, 
silty  sand  interval  of  5-  to  7-foot  thickness  underlies  the  gravel  zone,  except  in  VW-1 
where  this  sand  interval  is  replaced  by  a  silty  clay  of  3-foot  thickness.  A  fuel  odor  was 
noted  in  the  gravel  and  underlying  sand  in  all  borings  except  VW-1.  In  VW-1,  a  fuel 
odor  was  noticed  in  the  clay  interval. 

A  6-inch  clay  layer  was  encountered  in  3  borings  between  25  and  28  feet  bgs,  below 
which  is  a  massive  sand  zone  ranging  in  thickness  from  8  to  12  feet.  In  3  borings,  the 
basal  portion  of  this  sand  zone  is  a  coarse,  gravelly  sand  from  4  to  7  feet  thick.  Below 
this  zone  is  an  8-  to  12-foot  thick  interval  composed  primarily  of  sandy  silts  and  silty, 
clayey  sands.  This  interval  in  VW-1  also  had  a  silty  clay  zone  and  a  sand  zone,  and  in 
VMP-1  this  interval  was  also  partly  a  sand.  Fuel  odors  were  noticeable  in  both  VW-1 
and  VMP-2  in  the  basal  portion  of  the  coarse  sand  and  in  the  underlying  sediment  to  a 
depth  of  43  feet  bgs. 

The  base  of  the  observed  soil  profile,  in  the  lower  4  to  8  feet  of  each  boring,  is  a 
sandy,  silty  clay  interval  grading  to  a  clayey  silt  to  the  south  (VMP-1).  The  thickness  of 
this  interval  is  unknown. 
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FIGURE  1.2 


ENGINEERING-SCIENCE,  INC. 


IRP  SITE  11 

AGE  MAINTENANCE  AREA 

BEALE  AIR  FORCE  BASE 
CALIFORNIA 


1.3  Air  Injection  Vent  Well 

One  air  injection  VW  (VW-1)  was  installed  in  a  location  of  highly  contaminated  soil 
following  procedures  described  in  the  protocol  document  (Hinchee  et  al.,  1992).  VW-1 
was  installed  within  the  area  of  the  former  excavation,  26  feet  north  of  the  above  ground 
fuel  storage  tank  pad,  and  17  feet  west  of  the  pavement  area  that  includes  an  above 
ground  pump  island  (see  Figure  1.1).  Table  1.2  shows  construction  data  and  Figure  1.3 
shows  construction  details  for  VW-1. 

VW-1  was  constructed  using  4-inch  inside  diameter  (ID),  Schedule  40  polyvinyl 
chloride  (PVC)  casing  and  slotted  screen  (0.040-inch  slot  size).  The  annular  space 
adjacent  to  the  screen  was  filled  with  size  6-12  Lone  Star  sand  (filter  pack  material)  from 
the  base  of  the  borehole  to  1  foot  above  the  top  of  the  screen.  A  small  amount  of  size  1- 
C  Lone  Star  sand  was  added  to  the  top  of  this  interval  to  inhibit  penetration  of  the 
overlying  bentonite  seal  material  into  the  filter  pack  interval. 

To  prevent  preferential  air  movement  near  the  surface  during  pilot  testing,  a  2-foot 
thick  annular  bentonite  seal  was  emplaced  on  the  top  of  the  filter  pack.  A  5-foot  thick 
layer  of  bentonite/cement  grout  was  emplaced  on  top  of  the  bentonite  seal  to  provide  a 
complete  seal  to  the  surface.  The  upper  2  feet  of  annular  space  was  left  vacant  for  ease 
of  connecting  subsurface  piping  for  pilot  testing  and  possible  future  full-scale 
remediation  system  implementation.  The  well  casing  was  left  extending  2  feet  above  the 
ground  surface  until  the  initial  pilot  test  was  performed.  The  well  casing  was  connected 
directly  to  the  portable  blower  unit  above  ground  for  the  initial  pilot  test  and  then  to  the 
fixed  blower  unit  located  adjacent  to  the  well  for  the  extended  pilot  test. 

1.4  Vapor  Monitoring  Points 

The  three  VMPs  were  installed  in  a  line  parallel  to  and  17  feet  west  of  the  pavement 
area  that  includes  the  pump  island.  This  line  of  wells  is  north  of  the  above  ground  fuel 
storage  tank  pad.  VMP-1  and  VMP-2  were  installed  within  the  area  of  the  former 
excavation.  VMP-1  was  located  15  feet  south  of  VW-1,  and  VMP-2  was  located  30  feet 
north  of  VW-1  (see  Figure  1.1).  Both  these  VMPs  are  in  an  area  of  highly-contaminated 
native  soil.  VMP-3  was  installed  in  an  area  of  generally  less-contaminated  soil  and  was 
located  55  feet  north  of  VW-1,  approximately  17  feet  north  of  the  former  excavation 
surface  boundary. 

All  VMPs  were  installed  following  procedures  described  in  the  protocol  document 
(Hinchee  et  al.,  1992).  Table  1.2  shows  construction  data  and  Figure  1.4  shows 
construction  details  of  the  VMPs.  All  VMPs  have  nearly  identical  construction  details, 
with  the  exception  of  VMP-2,  which  has  an  additional  VMP  screen  within  the  lower  clay 
zone.  Each  VMP  was  constructed  using  0.25-inch  ID,  Schedule  80  PVC  casing  and  1- 
inch  ID  slotted  screen  intervals  (0.020-inch  slot  size).  Three  casing  strings/screens  were 
installed  in  each  VMP  borehole  at  depths  of  approximately  24.0,  30.5,  and  40.5  feet  bgs 
to  provide  monitoring  points  at  variable  depths,  soil  types,  and  contamination  levels.  The 
additional  casing  string/screen  in  VMP-2  was  installed  at  49.5  feet  bgs  due  to  the  high 
soil  OVA  readings  and  to  provide  monitoring  within  the  lower  clay  zone. 
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TABLE  1.2 

VMP/VW  CONSTRUCTION  DATA 
IRP  Site  11:  AGE  Maintenance  Area 
Beale  AFB,  California 


WMMM 

ftirififi 

mmms. 

IrSM 

ililgjll 

Wmm 

I  |k*  | 

MMNmMMB 

VW-l 

52.0 

10-50 

— 

9.0  -  52.0 

7.0  -  9.0 
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Each  of  the  screened  intervals  were  6  inches  in  length  at  the  bottom  of  each  individual 
PVC  casing  string,  and  were  centered  in  a  1-foot  thick  layer  of  size  6-12  Lone  Star  sand 
(filter  pack)  topped  with  a  thin  layer  of  size  1-C  Lone  Star  sand.  These  filter  pack 
intervals  were  sealed  above  and  below  with  bentonite.  A  sampling  valve  was  coupled  at 
the  top  of  each  casing  string.  In  VMP-1,  thermocouples  were  installed  adjacent  to  the 
shallow  and  deep  screens  to  allow  measurement  of  soil  temperature.  The  surface  of  each 
VMP  was  completed  with  a  flush-mount  well  box  set  in  a  concrete  base  sloped  away 
from  the  box  for  drainage. 

1.5  Blower  Unit 

A  portable  3.0-horsepower  (HP)  Roots™  positive  displacement  blower  unit  was  used 
for  the  initial  pilot  test  and  was  powered  by  an  on  site  230V,  single-phase,  30A  line  from 
an  above-ground  power  line  and  breaker  provided  by  the  base.  A  fixed  1.0-HP  Gast™ 
regenerative  blower  unit  (model  R4)  was  installed  on  15  May  1993  for  the  extended  pilot 
test.  This  unit  is  powered  by  the  same  line  used  for  the  portable  unit.  Locations  of  the 
power  pole  and  blower  are  shown  on  Figure  1.1. 

The  fixed  blower  unit  is  currently  injecting  approximately  80  standard  cubic  feet  per 
minute  (scfin)  for  the  extended  pilot  test.  Figure  1.5  shows  the  configuration, 
instrumentation,  and  specifications  for  this  system.  ES  personnel  provided  an  operations 
and  maintenance  (O&M)  data  collection  sheet  and  blower  maintenance  manual  to  base 
personnel  before  departing  the  site.  A  copy  of  the  data  collection  sheet  and  manual  is 
provided  as  Appendix  B. 

1.6  Exceptions  to  Test  Protocol  Document  Procedures 

Procedures  described  in  the  protocol  document  (Hinchee  et  al.,  1992)  related  to  pilot 
test  design  and  construction  were  used  with  the  following  exceptions: 

•  Borehole  diameters  for  the  VMPs  were  8  inches  instead  of  1 1  inches. 

•  Lone  Star  6-12  sand  was  used  for  filter  pack  material  in  all  VMPs  and  the  VW 
instead  of  6-9  silica  sand. 
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2.0  PILOT  TEST  SOIL  AND  SOIL-GAS  SAMPLING  RESULTS 

2.1  Soil  Sample  Field  Analysis 

Contaminated  soils  were  identified  based  on  field  observations  such  as  visual 
appearance,  odor,  and  OVA  readings.  OVA  readings  were  monitored  using  both  a  PID 
and  a  THVA  on  all  soil  samples  in  order  to  estimate  the  relative  amount  and  extent  of 
soil  contamination  detectable  by  such  devices.  Neither  OVA  device  showed  consistently 
higher  or  lower  readings  (see  Table  1.1). 

2.2  Soil  Sample  Laboratory  Analysis 

Soil  samples  for  laboratory  analysis  were  collected  by  using  a  hammer-driven  split- 
spoon  sampler  lined  with  brass  sleeves.  The  samples  were  preserved  in  the  brass  sleeves 
and  capped  with  Teflon™  tape  and  plastic  end-caps.  Selection  of  soil  samples  for 
laboratory  analysis  was  based  in  part  on  field  OVA  readings.  Samples  from  VMP-1  and 
VMP-2  boreholes  with  the  highest  OVA  readings  were  selected  for  laboratory  analysis 
and  were  collected  from  a  depth  of  approximately  24  feet  bgs.  The  sample  from  the  VW- 
1  borehole  with  the  highest  OVA  reading  was  also  selected  for  laboratory  analysis  and 
was  collected  from  a  depth  of  approximately  30  feet  bgs  (see  Table  1.1). 

The  selected  soil  samples  were  shipped  via  Federal  Express™  to  Pace  Laboratories 
(formerly  known  as  ES  Laboratory)  in  Berkeley,  California  for  chemical  and  physical 
analysis.  Analytes  were:  total  recoverable  petroleum  hydrocarbons  (TRPH);  benzene, 
toluene,  ethylbenzene,  and  total  xylenes  (BTEX);  iron;  alkalinity;  hydrogen  ion  index 
(pH);  total  Kjeldahl  nitrogen  (TKN);  phosphates;  moisture;  and  grain  size  distribution. 
Samples  to  be  analyzed  for  TKN,  phosphates,  and  grain  size  distribution  were  transferred 
to  Sequoia  Analytical  in  Redwood  City,  California.  The  results  of  all  analyses  are 
summarized  in  Table  2.1.  Chain-of-custody  forms  are  included  in  Appendix  C.  The 
TRPH  concentrations  are  also  included  on  the  geological  cross  section  (Figure  1.2). 

2.3  Soil-Gas  Sample  Laboratory  Analysis 

Subsurface  soil-gas  samples  were  collected  for  laboratory  analysis  in  Summa® 
cannisters.  These  samples  were  collected  from  the  vent  well  (VW-1),  the  screen  at  24.0 
feet  bgs  in  VMP-1,  and  the  screen  at  24  feet  bgs  in  VMP-3  after  purging  the  individual 
casings  of  at  least  one  volume  of  air.  The  soil-gas  samples  were  shipped  via  Federal 
Express™  to  Air  Toxics,  Ltd.  in  Rancho  Cordova,  California  for  analysis  of  total  volatile 
hydrocarbons  as  jet  fuel  (TVH-jf)  and  BTEX.  The  results  of  these  analyses  are 
summarized  in  Table  2. 1 .  The  chain-of-custody  form  is  included  in  Appendix  C. 

Additional  soil-gas  samples  were  collected  during  the  air  permeability  test  for 
laboratory  analysis  to  determine  potential  emissions  of  TVH-jf  and  BTEX  to  the 
atmosphere  resulting  from  air  injection  during  the  pilot  test  (described  in  detail  in  Section 
3.5  of  this  report).  Two  samples  were  collected  at  a  surface  location  17  feet  to  the  south 
of  VW-1.  One  sample  was  collected  prior  to  the  start  of  air  injection  (sample  BKT-1) 
and  one  sample  4  hours  after  the  start  of  air  injection  (sample  BKT-2)  during  the  air 
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TABLE  2.1 

SOIL  and  SOIL  GAS  ANALYTICAL  RESULTS 
IRP  Site  11:  AGE  Maintenance  Area 
Beale  AFB,  California 


|§§|tf^LI  LOCATION -I)J3PTH. ;  | 

<»dl  Bambtr  and  fett  below  ground  surface) 

Soil  Hydrocarbons: 

VW1-30  VMP1-24J5  VMP2-25.5  VMP2-25.5(dup) 

i - 1 - 1 - 1 — -  m  _ i 

TRPH 

(mg/kg) 

(mg/kg) 

ND 

ND 

1,186 

Benzene 

0.0035 

1.8 

ND 

ND 

Toluene 

(mg/kg) 

0.02 

1.8 

150 

48 

Ethylbenzene 
Total  Xylenes 

(mg/kg) 

0.0043 

0.11 

68 

27 

(mg/kg) 

0.039 

0.65 

510 

190 

Soil  Inorganics: 

VW1-30 

VMP1-24.5 

VMP2-253 

VMP2-253  (dup) 

Iron 

("mg/kg  dry  wt.) 

16,400 

Alkalinity 

(mg/kg  as  CaC03) 

590 

200 

89 

85 

pH 

(units) 

8.2 

8.0 

83 

83 

TKN 

(mg/kg  dry  wt) 

ND 

29 

ND 

ND 

Phosphates 

(mg/kg  dry  wt.) 

720 

1,100 

730 

730 

Soil  Physical  Parameters: 

VW1-30 

VMP1-24J 

VMP2-253 

VMP2-253(dup) 

Moisture 

(%  by  wt.) 

12.6 

23.6 

15.3 

15.8 

Gravel 

(%  by  wt.) 

0.0 

0.0 

0.0 

0.7 

Sand 

(%  by  wt.) 

88.0 

90.7 

84.0 

83.7 

Silt 

(%  by  wt.) 

2.1 

6.2 

12.9 

10.8 

Clay 

(%  by  wt.) 

9.9 

3.1 

3.1 

4.7 

Soil  Gas  Hydrocarbons: 

VW1 

VMP1-24.0 

VMP3-24.0 

TVH-jf 

(ppmv) 

51,000 

72,000 

55,000 

Benzene 

(ppmv) 

30 

430 

580 

Toluene 

(ppmv) 

74 

550 

970 

Ethylbenzene 

(ppmv) 

13 

40 

59 

Total  Xylenes 

(ppmv) 

310 

240 

350 

Soil  Gas  Hydrocarbons  (at  surface): 

BKT-1 

BKT-2 

TVH-jf 

(ppmv) 

600 

780 

Benzene 

(ppmv) 

1.0 

4.0 

Toluene 

(ppmv) 

7.8 

16 

Ethylbenzene 

(ppmv) 

1.2 

1.7 

Total  Xylenes 

(ppmv) 

16 

16 

NOTES: 

(dup)  -  Duplicate  sample;  sample  ID:  BE11-VMP4-22 
TRPH  -  Total  recoverable  petroleum  hydrocarbons 
TVH-jf-  Total  volatile  hydrocarbons  as  jet  fuel 
TKN  -  Total  Kjeldahi  nitrogen 
ppmv  -  Parts  per  million  by  volume 


CaC03  -  Calcium  carbonate 
mg/kg  -  milligrams  per  kilogram 
ND  -  Not  Detected 
NA  -  Not  Analyzed 
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permeability  test.  These  "bucket"  or  flux-chamber  samples  were  collected  in  Summa® 
cannisters.  The  results  of  these  analyses  are  shown  in  Table  2.1. 

2.4  Field  QA/QC  Results 

A  duplicate  soil  sample  (field  duplicate)  was  collected  from  the  VMP-2  borehole  at 
approximately  25  feet  bgs.  The  regular  sample  was  designated  as  "BE11-VMP2-25.5", 
and  the  duplicate  sample  was  designated  as  "BE11-VMP4-22"  so  the  laboratory  would 
not  be  able  to  identify  the  sample  as  a  duplicate.  Analytes  for  the  duplicate  sample  were 
the  same  as  for  the  regular  sample  (Table  2.1).  The  two  analyses  resulted  in  nearly 
identical  measurements  of  their  soil  inorganics  and  soil  physical  parameters.  A  higher 
level  of  fuel  hydrocarbon  contamination  was  detected  in  the  regular  sample  than  detected 
in  the  duplicate.  This  may  be  a  result  of  a  heterogeneous  distribution  of  fuel- 
hydrocarbon  contamination  in  the  soil  sample. 

2.5  Subsurface  Contamination 

The  extent  of  the  hydrocarbon  contamination  remains  unknown.  All  boreholes 
encountered  evidence  of  hydrocarbon  contamination.  Field  evidence  suggests  that  the 
contamination  is  greatest  in  the  central  and  southern  areas  of  the  site  and  may  extent  to 
depths  greater  than  50  feet  below  ground  surface.  The  highest  OVA  readings  in  each 
boring  were  recorded  in  the  sandy  layers  between  23  and  46  feet  below  ground  surface 
(Figure  1.2).  A  noticeable  fuel  odor  was  encountered  in  all  boreholes  and  was  noted  at 
depths  as  great  as  46  feet  below  ground  surface  in  VMP-2. 

Laboratory  analysis  of  soil  and  soil-gas  samples  showed  hydrocarbon  contamination 
in  all  wells.  TVH-jf  greater  than  50,000  ppmv  and  significant  BTEX  was  detected  in  all 
soil-gas  samples,  indicating  that  the  vadose  zone  has  significant  fuel  hydrocarbon 
contamination.  Although  TRPH  was  detected  only  in  soil  samples  from  VMP-2,  the 
TRPH  laboratory  test  analyzes  for  only  a  fraction  of  the  range  of  jet  fuel,  and  this  could 
indicate  gasoline  contamination  and/or  a  very  fresh  jet  fuel  spill.  More  importantly,  the 
sandy  soils  which  underlay  the  site  have  likely  produced  a  heterogeneous  contaminant 
distribution.  Supporting  evidence  for  this  interpretation  is  provided  by  the  widely 
varying  laboratory  results  for  soils,  but  consistently  high  results  for  soil  gas. 

2.6  Exceptions  to  Test  Protocol  Document  Procedures 

Procedures  described  in  the  protocol  document  (Hinchee  et  al.,  1992)  related  to  soil 
and  soil-gas  sampling  were  used  with  the  following  exceptions: 

•  Soil  samples  were  screened  in  the  field  (OVA  readings)  using  both  a  THVA  and  a 
PID  in  order  to  compare  data  from  both  devices. 

•  Surface  soil-gas  samples  were  collected  during  the  air  permeability  test  and  were 
analyzed  for  TVH-jf  and  BTEX.  This  sampling  was  performed  at  the  request  of 
Beale  AFB  since  the  Feather  River  Air  Quality  Management  District  had  requested 
similar  sampling  at  a  previous  bioventing  pilot  test  site  at  Beale  AFB  (IRP  Site  3). 
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3.0  PILOT  TEST  RESULTS 

3.1  Initial  Soil-Gas  Chemistry 

Prior  to  initiating  any  air  injection,  all  VMPs  were  purged  until  oxygen  levels  had 
stabilized,  and  then  initial  oxygen  and  carbon  dioxide  concentrations  were  sampled  using 
portable  gas  analyzers,  as  described  in  the  protocol  document  (Hinchee  et  al.,  1992). 
Depleted  oxygen  levels  and  increased  carbon  dioxide  levels  were  found  in  soil  gas  at  all 
VMP  screened  intervals,  indicating  significant  soil  contamination  and  natural  biological 
activity.  The  initial  soil-gas  chemistry  measured  at  IRP  Site  11  shows  significant 
contamination  at  24.0  to  49.$  feet  bgs  as  summarized  in  Table  3.1.  TRPH  and  BTEX 
data  for  soil  samples  are  also  provided  to  demonstrate  the  relationship  between  oxygen 
levels  and  the  contaminated  soils. 

3.2  Air  Permeability 

An  air  permeability  (AP)  test  was  conducted  on  11  and  12  May  1993  according  to 
protocol  document  procedures.  Air  was  injected  at  VW-1  for  approximately  18  hours  at 
a  rate  of  33  scfm  with  an  average  pressure  at  the  well  head  of  55  inches  H2O.  The 
pressure  responses  at  the  VMPs  are  shown  in  Figures  3.1  through  3.4. 

Due  to  the  slow  response  and  relatively  long  time  to  achieve  steady-state,  the  dynamic 
response  method  was  used  to  calculate  air  permeability  values,  as  detailed  in  the  protocol 
document.  Calculated  air  permeabilities  for  each  VMP  and  depth  are  shown  in  Figures 
3.1  through  3.4.  Permeability  values  ranged  from  22  to  43  darcys,  values  typical  for  the 
sandy  soils  which  were  found  at  Site  11.  Significant  pressure  response  was  noted  at  all 
VMPs  and  at  all  depths.  The  permeability  values  from  the  VMPs  indicate  that  the  site 
soils  are  very  permeable  to  air. 

3.3  Oxygen  Influence 

The  depth  and  radius  of  oxygen  influence  in  the  subsurface  resulting  from  air  injection 
into  the  VW  during  pilot  testing  is  the  primary  design  parameter  for  extended  bioventing 
systems.  The  pilot  test  data  determine  the  volume  of  soil  that  can  be  oxygenated  at  a 
given  flow  rate  and  vent  well  screen  configuration. 

Table  3.2  presents  the  change  in  soil-gas  chemistry  during  the  AP  test.  Changes  in 
soil-gas  oxygen  levels  were  monitored  at  VMP1-24,  VMP2-49.5,  and  VMP3-30.5 
indicating  successful  oxygen  transport  in  all  VMPs  and  to  a  distance  of  at  least  55  feet. 

Based  on  measured  pressure  response,  which  is  an  indicator  of  long-term  oxygen 
transport,  and  the  change  in  oxygen  levels  during  the  AP  test,  it  is  anticipated  that  the 
radius  of  oxygen  influence  for  a  long-term  bioventing  system  at  this  site  will  be  at  least 
55  feet  from  VW-1.  The  effective  treatment  radius  for  the  extended  pilot  test  will  be 
better  defined  by  monitoring  the  oxygen  and  contaminated  soil-gas  levels  during  the 
extended  pilot  test  at  the  site. 
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Table  3.1 

INITIAL  CONDITIONS 
IRP  Site  11:  AGE  Maintenance  Area 
Beale  AFB,  California 


SOIL  GAS 


VMPl-24 

VMP1-30.5 

VMP1-40.5 


VMP2-24 

VMP2-305 

VMP2-40.5 

VMP2-495 


VMP3-24 
VMP3-30.5 
VMP3— 40.5 


1  11.0 

72,000  >10,000 

1  7-5  p 

»lllj  >10,000 

1  7.0  IV 

HWNH  >10,000 

'........rh10  1,8„„,  18  0,11  065 


Pressure  (inches  H20) 


FIGURE  3.1 


Air  Permeability  Test 

VMP1-24,VMP1-30.5,  &  VMP1-40.5;  radius  =  15  feet 
Site  11-  Beale  AFB,  California 


Elapsed  Time  (minutes) 


ENGINEERING-SCIENCE,  INC. 


Pressure  (inches  H20) 


FIGURE  3.2 


Air  Permeability  Test 
VMP2-24  &  VMP2-30.5,  radius  =  30  feet 
Site  11-  Beale  AFB,  California 


0.1  1.0  10.0  100.0  1000.0 

Elapsed  Time  (minutes) 


□  VMP2-24 

♦  VMP2-30.5  *  - 

*  -  -  k=27.  darcys  — 

k=26.  darcys 

(VMP2-24; 

(VMP2-30.5; 

coarse  sand) 

coarse  sand) 

ENGINEERING-SCIENCE,  INC. 


Pressure  (inches  H20) 


FIGURE  3.3 


Air  Permeability  Test 
VMP2-40.5  &  VMP2-49.5,  radius  =  30  feet 
Site  11-  Beale  AFB,  California 


Elapsed  Time  (minutes) 


o  VMP2-40.5 

♦  VMP2-49.5  *  * 

---  k=41.darcys  — 

k=43.  darcys 

(VMP2-40.5; 

(VMP2-49.5; 

sandy  silt) 

silty/sandy 

clay) 

ENGINEERING-SCIENCE,  INC. 


inches  HZO) 


FIGURE  3.4 


ENGINEERING-SCIENCE,  INC. 


Table  3.2 

INFLUENCE  OF  AIR  INJECTION 
ON  OXYGEN  LEVELS 
AGE  Maintenance  Area  (Site  11) 
Beale  AFB,  California 


Distance  from 

Well  No  -  depth 

VEW-i(ft) 

VMP1-24 

15 

VMP1-30.5 

15 

VMP1-40.5 

15 

VMP2-24 

30 

VMP2-30.5 

30 

VMP2-40.5 

30 

VMP2-493 

30 

VMP3-24 

55 

VMP3-30.5 

55 

VMP3-40.5 

55 

_ LEGEND _ 

I  : :  Sample  was  not  taken/analyzed. 

1  :  Final  02  results  taken  after  18  hrs  of  air  injection. 
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3.4  In  Situ  Respiration  Rates 

An  in  situ  respiration  (ISR)  test  was  conducted  between  12  and  15  May  1993 
according  to  protocol  procedures.  Air  (20.8  percent  oxygen)  was  injected  at  a  rate  of  1 
scfm  into  three  VMP  screened  intervals  (VMP1-24,  VMP2-24,  and  VMP3-30.5)  for  23.5 
hours  in  order  to  oxygenate  surrounding  soils.  After  air  injection  was  ceased,  oxygen, 
carbon  dioxide,  and  TVH  levels  were  measured  in  soil  gas  for  the  following  50  hours. 
Oxygen  utilization  rates  were  then  calculated  and  used  to  estimate  biodegradation  rates. 
The  results  of  the  ISR  test  at  this  site  are  presented  in  Figures  3.5  to  3.7. 

Results  from  the  ISR  test  were  mixed.  The  oxygen  utilization  rate  at  VMP2-24  was 
slow,  0.047%  per  hour,  yet  the  highest  levels  of  fuel-hydrocarbon  contamination  in  soil 
were  found  there  (see  Table  2.1).  The  lower  than  expected  oxygen  utilization  rate  may 
be  the  result  of  a  fuel  spill  which  occurred  in  the  area  a  few  weeks  prior  to  the  pilot  test, 
which  could  have  temporarily  lowered  native  microbial  populations,  or  because  of  the 
lower  than  normal  levels  of  nutrients  in  the  site  soils.  TKN  was  not  detected  in  three  of 
the  four  soil  samples  taken  at  the  site  (see  Table  2.1).  The  biannual  ISR  test  to  be 
conducted  after  six  months  of  bioventing  will  provide  additional  data  to  evaluate  how  the 
oxygen  utilization  rate  changes  over  time  and  evaluate  the  long-term  effect  of  the  recent 
fuel  spill. 

The  oxygen  utilization  rates  at  VMP1-24  and  VMP3-30.5  were  moderate,  0.12%  per 
hour  and  0.18%  per  hour,  respectively,  yet  lower  contaminant  levels  were  found  in  soil  at 
VMP  1-24  compared  to  VMP2-24.  The  source  of  hydrocarbon  contamination  and 
subsequent  biological  activity  at  these  points  may  be  from  volatile  hydrocarbons  in  the 
soil  gas  rather  than  contamination  residuals  sorbed  onto  the  soil,  which  are  measured  by 
the  laboratory  analysis  for  TRPH. 

The  air  injected  into  the  four  VMPs  during  the  ISR  test  was  a  3.5-percent  helium 
mixture  in  air.  The  helium  is  used  as  a  tracer  gas  to  evaluate  the  effectiveness  of  the 
bentonite  seals  in  the  VW  and  VMPs.  At  VMP1-24  and  VMP2-24,  no  appreciable  loss 
of  helium  occurred  between  the  end  of  air  injection  and  the  final  ISR  readings  taken  after 
50  hours.  Therefore,  most  of  the  oxygen  loss  observed  at  these  points  during  the  ISR  test 
was  a  result  of  bacterial  respiration  and  not  faulty  well  construction. 

However,  significant  helium  loss  was  noted  at  VMP3-30.5  (see  Figure  3.7),  indicating 
possible  short-circuiting  or  a  poorly  sealed  VMP  screen.  Therefore,  the  oxygen 
utilization  rate  at  this  point  may  be  biased  high. 

Based  on  oxygen-utilization  rates  calculated  for  the  VMPs,  an  estimated  50  to  530 
milligrams  (mg)  of  fuel  per  kilogram  (kg)  of  soil  can  be  biodegraded  each  year  at  this 
site.  The  lower  estimate  reflects  the  high  moisture  content  found  in  the  soil  sample  taken 
at  VMP  1-24.  A  high  moisture  content  means  that  less  air-filled  porosity  is  available  for 
supplying  oxygen  to  sustain  biodegradation.  The  higher  estimate  reflects  the  higher 
respiration  rate  and  larger  air-filled  porosities  found  at  VMP3-30.5.  However,  the  higher 
estimate  is  also  based  on  the  oxygen  utilization  rate  measured  at  VMP3-30.5,  where 
significant  helium  loss  occurred  and,  therefore,  this  value  may  be  biased  high.  These 
biodegradation  rate  estimates  are  based  on  calculated  air-filled  porosities  and  a  ratio  of 
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FIGURE  3.5 


Respiration  Test  at  VMP1-24 
Site  11  -  Beale  AFB,  CA 
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FIGURE  3.6 


Respiration  Test  at  VMP2-24 
Site  11  -  Beale  AFB,  CA 
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FIGURE  3.7 
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3.5  mg  of  oxygen  consumed  for  every  1  mg  of  fuel  biodegraded.  Methods  of  calculation 
followed  the  procedures  in  the  protocol  document  and  are  detailed  in  Appendix  D. 

Additional  respiration  testing  at  6  months  and  one  year  following  the  installation  of 
the  extended  pilot  test  system,  and  soil  sampling  one  year  following  installation,  will 
better  define  the  long-term  biodegradation  rates.  Table  3.3  summarizes  the  data  from  the 
initial  pilot  test  at  Site  11. 

3.5  Potential  Air  Emissions 

Air  emission  measurements  were  taken  at  Site  1 1  before  and  during  air  injection  in 
order  to  evaluate  the  potential  for  discharge  of  hydrocarbons  to  the  atmosphere  resulting 
from  subsurface  air  injection.  The  results  indicate  that  no  appreciable  increase  in  TVH  or 
BTEX  levels  above  those  found  currently  at  the  site  occurred  due  to  air  injection. 

In  order  to  determine  the  TVH-jf  and  BTEX  content  of  the  soil-gas  emissions,  two 
soil-gas  samples  were  collected  for  laboratory  -analysis  from  a  surface  monitoring 
location  17  feet  south  of  the  injection  well.  Samples  were  collected  by  placing  a  simple 
flux  chamber  on  the  ground  surface  and  then  withdrawing  the  gas  sample.  The  first 
sample  (BKT-1)  was  collected  before  air  injection  was  begun  and  the  second  sample 
(BKT-2)  was  collected  after  approximately  4  hours  of  air  injection.  The  samples  were 
collected  in  evacuated,  1 -liter  Summa®  cannisters.  The  samples  were  sent  for  laboratory 
analysis  using  EPA  Method  TO-3  to  Air  Toxics,  Ltd.  in  Rancho  Cordova,  California. 
Results  from  these  samples  were  shown  in  Table  2.2. 

Based  on  the  laboratory  analysis,  it  appears  that  no  significant  levels  of  TVH  or  BTEX 
emissions  will  result  from  air  injection.  Total  hydrocarbon  emissions  are  conservatively 
estimated  at  only  8  pounds  per  day,  assuming  all  air  flow  escapes  to  the  surface,  an 
injected  flow  rate  of  80  scfm,  and  an  emission  level  of  180  ppmv  TVH-jf  (the  increase 
measured  at  the  surface  monitoring  point  after  air  injection).  Benzene  emissions  are 
conservatively  estimated  at  only  0.06  lbs  per  day  with  the  same  conservative 
assumptions.  In  order  to  better  control  potential  emissions,  the  flow  rate  will  be  reduced 
when  long-term  testing  is  conducted. 

It  is  anticipated  that  long-term  emissions  at  this  pilot  test  site  will  also  be  insignificant 
as  accumulated  hydrocarbon  vapors  in  the  soil  will  move  slowly  outward  from  the  air 
injection  point  and  will  be  biodegraded  as  they  move  horizontally  through  the  soil. 

3.6  Recommendations 

Initial  bioventing  tests  at  the  Site  1 1  indicate  that  oxygen  has  been  depleted  in  the 
contaminated  soils,  and  that  air  injection  is  an  effective  method  of  increasing  aerobic 
biodegradation  of  fuel.  The  Air  Force  Center  for  Environmental  Excellence  (AFCEE) 
has  recommended  that  air  injection  be  implemented  at  this  site  to  determine  the  long¬ 
term  radius  of  oxygen  influence  and  the  effect  of  time,  available  nutrients,  and  changing 
soil  temperatures  on  fuel  biodegradation  rates. 

A  small,  1. 0-horsepower  Gast™  regenerative  blower  has  been  installed  at  Site  11  to 
continue  a  rate  of  air  injection  of  approximately  80  scfm.  In  December  1993,  ES 
personnel  will  return  to  the  site  to  sample  and  analyze  the  soil  gas  and  conduct  a  second 
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a.  VW1  soil  sample  collected  from  30  ftbgs. 

b.  Air  Permeability  Test  conducted  for  18  hrs  at  air  injection  rate  of  33  scfm. 

j  c.  In  Situ  Respiration  Test:  air  injection  at  selected  VMPs  for  23.5  hts  at  1.1  scftn;  O^/CO/IVH/He  measurements  taken  for  50  his  following  injection.  - - - 


respiration  test.  In  June  1994,  a  final  respiration  test  will  be  conducted,  and  soil  and  soil 
gas  samples  will  be  collected  from  the  site  to  determine  the  degree  of  remediation 
achieved  during  the  first  year  of  in  situ  treatment. 

Based  on  results  presented  by  ES  for  the  first  year  of  pilot-scale  bioventing,  AFCEE 
will  recommend  one  of  two  options: 

1.  Upgrade,  if  necessary,  and  continue  operation  of  the  bioventing  system  for  full- 
scale  remediation  of  the  site.  AFCEE  can  assist  the  base  in  obtaining  regulatory 
approval  for  upgrading  and  continued  operations. 

2.  If  significant  difficulties  or  poor  results  are  encountered  during  bioventing  at  this 
site,  AFCEE  may  recommend  removal  of  the  blower  system  and  proper 
abandonment  of  the  VW  and  VMPs. 
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SECTION  1 


INTRODUCTION 


This  document  has  been  prepared  by  Engineering-Science,  Inc.  to  support  the 
bioventing  initiative  contract  awarded  by  the  Air  Force  Center  for  Environmental 
Excellence.  The  contract  involves  the  conducting  of  bioventing  pilot  tests  at  35  sites 
on  23  Air  Force  bases  across  the  United  States. 

At  most  sites,  bioventing  systems  will  be  installed  upon  completion  of  the  initial 
bioventing  pilot  tests  for  the  purpose  of  extended  pilot  testing.  These  systems  will 
operate  for  a  1-year  period  to  provide  further  information  as  to  the  feasibility  of  the 
technology  at  each  site,  and  to  provide  interim  remedial  action. 

This  Operations  and  Maintenance  Manual  has  been  created  for  sites  at  which 
regenerative  or  rotary-vane  blowers  have  been  installed  for  extended  pilot  testing. 
Basic  maintenance  of  these  systems  is  the  responsibility  of  the  Air  Force  facility. 
This  manual  is  to  be  used  by  facility  personnel  to  guide  and  assist  them  in  operating 
and  maintaining  the  blower  system.  Section  2  provides  a  summary  of  the  bioventing 
system  components  installed.  Section  3  of  this  document  describes  the  blower 
system.  Section  4  details  the  maintenance  requirements  and  provides  maintenance 
schedules.  Section  5  describes  the  system  monitoring  that  is  required  to  forecast 
system  maintenance  needs  and  to  provide  data  for  the  extended  pilot  test.  Blower 
performance  curves  and  relevant  service  information  for  regenerative  and  rotary- 
vane  blowers  are  provided  in  Appendices  A  and  B,  respectively,  and  data  collection 
sheets  are  provided  in  Appendix  C. 
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SECTION  2  ^ 

BLOWER  SYSTEM  CONFIGURATION  SUMMARY 

System  Type  (injection,  extraction)  c&on 
Blower  (regenerative,  rotary  vane) 

Blower  Model  ftHUoW-.SO 

Motor  (Hp)  hO _ 

Knock-Out  Chamber  (yes,  no)  Wo _ 

Sampling  Port  (yes,  no)  Wo _ 

Inlet  Temperature  Gauge  (range)  t\0-i 

Inlet  Pressure/Vacuum  Gauge  (range)  6-  60  ''Ha.O 

Inlet  Filter  (part  no.)  F~ 3C>P-  [SO 

Outlet  Temperature  Gauge  (range)  0  -  2.S6  *  f_ _ 

Outlet  Pressure/Vacuum  Gauge  (range)  0-  /OP  **  tta.Q _ 

Pressure/ Vacuum  Relief  Valve  Set  @  (give  unit  of  measure) 
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SECTION  3 

BIOVENTING  SYSTEM  OPERATION 


3.1  PRINCIPLE  OF  OPERATION 

Bioventing  is  the  forced  injection  of  fresh  air,  or  withdrawal  of  soil  gas,  to 
enhance  the  supply  of  oxygen  for  in  situ  bioremediation.  Either  a  pressure  (air 
injection)  or  vacuum  (vapor  extraction)  blower  unit  is  used  to  inject  or  withdraw  air 
into  or  from  the  soil,  thereby  supplying  fresh  air  with  20.8  percent  oxygen  to  the 
contaminated  soils.  Once  oxygen  is  provided  to  the  subsurface,  existing  bacteria  will 
proceed  with  the  breakdown  of  fuel  residuals. 

At  /fcf  SVfeJl  \ A$E  iMftltvfg-  »u«.kcc.  a 

blower  system  has  been  installed. 

3 2  SYSTEM  DESCRIPTION 

3.2.1  Blower  System 

A  faae,KfeVcrh\)fc-  blower  powered  by  a  /^£  horsepower  direct-drive  motor  is 
the  workhorse  of  the  bioventing  system.  This  blower  is  rated  at  a  flow  rate  of  60 
standard  cubic  feet  per  minute  (scfm)  at  a  pressure  of  30  /k-0  ;  however,  the 

actual  performance  of  the  blower  will  vary  with  changing  site  conditions.  As 
installed,  the  blower  was  producing  an  estimated  flow  rate  of  fO_  scfm  at  a  pressure 
of  /QuHtO  .  Vapor  extraction  systems  may  include  an  inlet  knockout  chamber  for 
water  condensation.  All  systems  include  an  air  filter  to  remove  any  particulates 
which  are  entrained  in  the  air  stream,  and  several  valves  and  monitoring  gauges 
which  are  described  in  the  next  section.  A  schematic  of  the  blower  system  installed 
at  tftf  fife.  (I :  /HE-  Afq’. C. g—  is  shown  on  Figure  3.1.  Corresponding 
blower  performance  curves,  and  relevant  service  information  are  provided  in 
Appendices  A  and  B. 

322  Monitoring  Gauges 

The  bioventing  system  is  equipped  with  vacuum  and  pressure  gauges, 
temperature  gauges,  and  a  sampling  port  (vapor  extraction  only).  Generally,  gauges 
have  been  installed  on  the  air  injection  system  at  the  following  locations:  a  vacuum 
gauge  in  the  inlet  piping  and  a  pressure  gauge  in  the  outlet  piping.  For  vapor 
extraction  systems  gauges  are  generally  installed  as  follows:  vacuum  gauges  in  the 
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inlet  piping  and  at  the  knock-out  chamber  (as  applicable),  and  a  pressure  gauge 
in  the  discharge  piping.  See  Figure  3.1  for  the  locations  of  the  gauges  installed  on 
the  blower  system  at  this  site. 

Temperature  gauges  may  be  located  at  the  inlet  and  outlet  of  the  blower  system. 
These  gauges  are  used  to  monitor  the  inlet  and  outlet  temperature  to  determine  the 
change  in  temperature  across  the  blower.  For  air  injection  systems,  ambient  air 
temperature  should  be  used  when  an  inlet  temperature  gauge  is  not  present.  For 
vapor  extraction  systems,  the  inlet  temperature  is  also  used  as  an  estimate  of  soil  gas 
temperatures  in  the  contaminated  soil  zone.  See  Figure  3.1  for  the  location(s)  of 
the  temperature  gauges  installed  on  the  blower  system  at  this  site. 

A  sample  port  is  located  in  the  discharge  piping  on  the  outlet  side  of  vapor 
extraction  systems  only.  This  sample  port  is  used  to  collect  offgas  that  is  analyzed 
for  carbon  dioxide/oxygen  and  volatile  organic  compound  concentrations.  See 
Figure  3.1  for  the  location  of  the  sampling  port  installed  on  the  blower  system  at  this 
site. 
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SECTION  4 


SYSTEM  MAINTENANCE 


Although  the  motor  and  blower  are  relatively  maintenance  free,  periodic  system 
maintenance  is  required  for  proper  operation  and  long  life.  Recommended 
maintenance  procedures  and  schedules  are  described  in  detail  in  the  instruction 
manuals  included  in  Appendices  A  and  B  and  briefly  summarized  in  this  section. 

Filter  inspection  and  knock-out  chamber  draining  (as  applicable)  must  be 
performed  with  the  system  turned  off.  To  ro  start- the  motor,  open  the  manual  air 
dilution  valvc-(rcd  handle)  to  protect  the  motor  from  excessive  strain,  start-motor, 
and  slowly  close  dilution  valve  If  the  handle  has  been  removed  from  tho  manual-air 
dilution  valve,-  do  not  open  the  valve  or  otherwise  change  the  setting  (it  has  been 
pre-set  for  a  specific  flow  rate)  before  re-starting  the  blower. 

4.1  Blower/Motor 

The  blower  and  motor  are  relatively  maintenance  free  and  should  not  require 
any  periodic  maintenance  during  the  1-year  extended  testing  period.  Both  blower 
and  motor  have  sealed  bearings  and  do  not  require  lubrication. 

42  KNOCK-OUT  CHAMBER 

This  section  applies  only  to  vapor  extraction  systems  equipped  with  moisture 
knock-out  chamber.  To  avoid  damage  caused  by  passing  liquids  solids  through  the 
blower  a  knock-out  chamber  has  been  installed  in-line  before  the  blower. 

Free  liquid  should  not  be  pumped  through  the  blower.  The  knock-out  chamber 
installed  in-line  before  the  blower  intercepts  entrained  liquid,  preventing  damage  to 
the  blower.  The  knock-out  chamber  should  be  drained  into  an  appropriate 
container  once  a  month  for  the  first  few  months  and  at  less  frequent  intervals 
thereafter,  if  it  appears  that  this  will  be  sufficient  to  keep  liquid  from  building  up  in 
the  knock-out  chamber.  Condensation  generally  increases  during  the  cold  winter 
months.  A  facility  employee  should  determine  the  best  schedule  for  draining  the 
knock-out  chamber.  The  knock-out  chamber  can  be  drained  by  turning  the  system 
off  and  removing  the  cap  or  opening  the  valve  at  the  base  of  the  knock-out  chamber. 
When  all  of  the  liquid  has  drained  out,  the  system  can  be  turned  back  on.  It  is 
recommended  when  re-starting  the  system  that  the  air  dilution  valve  (red-handled 
valve)  be  opened  to  protect  the  motor  from  excessive  strain.  If  oily,  drained  liquids 
should  be  disposed  of  in  an  oil/water  separator. 
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43  AIR  FILTER 

To  avoid  damage  caused  by  passing  solids  through  the  blower,  an  air  filter  has 
been  installed  in-line  before  the  blower.  The  filter  element  is  paper  and  is 
accompanied  by  a  polyurethane  foam  prefilter.  The  filter  should  be  checked  weekly 
for  the  first  2  months  of  operation.  Again,  a  facility  employee  should  determine  the 
best  schedule  for  filter  replacement.  The  polyurethane  prefilters  can  be  washed 
with  lukewarm  water  and  a  mild  detergent.  Paper  filter  elements  should  never  be 
washed,  but  should  be  disposed  of  and  replaced  as  necessary.  When  the  pressure  or 
vacuum  drop  across  the  filter  is  above  15  inches  of  water,  a  dirty  filter  element 
should  be  suspected,  and  cleaning  or  replacement  should  be  performed. 

To  remove  the  filter,  loosen  the  three  clamps  or  the  wing  nut,  lift  the  metal  top 
off  the  air  filter,  and  lift  the  air  filter  from  the  metal  housing.  Remove  the 
polyurethane  prefilter  (if  applicable)  and  wash  before  replacing.  When  replacing 
the  filter,  be  careful  that  the  rubber  seals  remain  in  place. 

The  filter  element  is  manufactured  by  Solberg  Manufacturing,  Inc.  in  Itasca, 
Illinois.  Their  telephone  number  is  (708)  773-1363.  Additional  filters  can  also  be 
obtained  through  Engineering-Science,  Inc.  in  Denver,  Colorado.  The  ES  contacts 
are  Mr.  Brian  Blicker  and  Mf-  U)ltb«m>sS  and  they  can  be  reached  at  (303) 

831-8100.  The  filter  model  number  is  ISO  '  and  the  number 

for  the  replacement  element  is  3or  .  It  is  recommended  that 

CES/^g  \J  cffiie,  keep  at  least  one  spare  air  filter  at  the  site,  four  spare 
filters  were  supplied  with  the  blower  system. 

4.4  MAINTENANCE  SCHEDULE 

The  following  maintenance  schedule  is  recommended  for  this  system.  During  the 
initial  months  of  operation  more  frequent  monitoring  is  recommended  to  ensure 
that  any  startup  problems  are  quickly  corrected.  A  daily  drive-by  inspection  is 
recommended  during  the  initial  2  weeks  of  operation  to  ensure  that  the  blower 
system  is  still  operating  with  no  unusual  sounds.  Data  collection  sheets  that  can  be 
used  to  record  maintenance  activities  are  included  in  Appendix  C. 


Maintenance  Item  Maintenance  Frequency 

Filter  Check  once  per  month,  wash  or  replace  as 

necessary  (see  Section  43). 

Knock-out  chamber  Drain  once  per  month  initially,  then 

periodically  (see  Section  43). 

4.5  MAJOR  REPAIRS 

Blowers  systems  are  very  reliable  when  properly  maintained.  Occasionally,  a 
motor  or  blower  will  develop  a  serious  problem.  If  a  blower  system  fails  to  start, 
and  a  qualified  electrician  verifies  that  power  is  available  at  the  blower  or  starter, 
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the  Engineering-Science,  Inc.  site  manager  PUc^Us  should  be 

called  at  (£>07 ♦  ES  is  responsible  for  major  repairs  during  the  first  year 
of  operation. 
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SECTIONS 

SYSTEM  MONITORING 


5.1  BLOWER  PERFORMANCE  MONITORING 

To  monitor  the  blower  performance,  vacuum,  pressure,  and  temperature  will  be 
measured.  These  data  should  be  recorded  weekly  on  a  data  collection  sheet 
(provided  in  Appendix  C).  All  measurements  should  be  taken  at  the  same  time 
while  the  system  is  running.  Because  the  system  is  loud,  hearing  protection  should 
be  worn  at  all  times. 

5.1.1  Vacuum/Pressure 

With  hearing  protection  in  place,  open  the  blower  enclosure  and  record  all 
vacuum  and  pressure  readings  directly  from  the  gauges  (in  inches  of  water  or  psi). 
Record  the  measurements  on  a  data  collection  sheet  (Appendix  C). 

5.1.2  Flow  Rate 

The  flow  rate  through  the  vent  well  and  soils  can  be  calculated  when  the  inlet 
vacuum  and  outlet  pressure  of  the  blower  are  known.  This  pressure  change  across 
the  blower  (vacuum  +  pressure)  can  be  compared  to  the  performance  curves  for  the 
blower  in  Appendix  A  or  Appendix  B  to  determine  the  approximate  flow  rate. 

5.1.3  Temperature 

With  hearing  protection  in  place,  open  the  blower  enclosure  and  record  the 
temperature  readings  directly  from  the  gauges  in  degrees  Fahrenheit  (°F).  Record 
the  measurements  on  a  data  collection  sheet  (provided  in  Appendix  C).  The 
temperature  change  can  be  converted  to  degrees  Celsius  (°C)  using  the  formula  °C= 
(°F  -  32)  X  5/9. 

S3  MONITORING  SCHEDULE 

The  following  monitoring  schedule  is  recommended  for  this  system.  During  the 
initial  months  of  operation,  more  frequent  monitoring  is  recommended  to  ensure 
that  any  start  up  problems  are  quickly  corrected.  Data  collection  sheets  have  been 
provided  to  assist  your  data  collection  and  are  included  in  Appendix  C. 
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Monitoring  Item 


Monitoring  Frequency 


Vacuum/Pressure 

Temperature 


Daily  during  first  week,  then  once  per  week. 
Daily  during  first  week,  then  once  per  week. 
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APPENDIX  A 

REGENERATIVE  BLOWER  INFORMATION 
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Post  Office  Box  97 

■  •  1  FSm jA  GT 

Benton  Harbor,  Michigan  49023-0097 

m—S  m  • 

Ph:  616/926-6171 

Fax:  616/925-8288 

Maintenance  Instructions  for  Gast 
Standard  Regenerative  Blowers 


For  original  equipment  manufacturers 
special  models,  consult  your  local  distributor 


Gast  Rebuilding  Centers 


Gast  Mfg.  Corp. 

2550  Meadowbrook  Rd. 

Benton  Harbor  Ml.  49022 
Ph:  616/926*6171 
Fax:  616/925*8255 

Walnbee,  Limited 
215  Brunswick  Drive 
Polnte  Claire.  P.Q.  Canada  H9R  4R7 
Ph:  514/697-8810 
Fax:  514/697-3070 


Brenner  Fiedler.  5  Assoc. 
13824  Bentley  Place 
Cerritos,  CA.  90701 
Ph:  213/404-2721 
Fax:  213/404-7975 

Gast  Mfg.  Co.  Limited. 

Halifax  Rd,  Cressex  Estate 
High  Wycombe,  Bucks  HP12  3SN 
Ph.  44  494  523571 
Fax:  44  494436588 


Walnbee,  Limited 
121  City  View  Drive 
Toronto,  Ont.  Canada  M9W  5A9 
Ph:  416/243-1900 
Fax:  416/243-2336 

Japan  Machinery  Co.  Ltd. 
Central  PO  Box  1451 
Tokyo  100-91  Japan 
Ph:  813/3573-5421 

Fax:  813/3571-7865 


Gast  Mfg  Corp. 

505  Washington  Avenue 
Carlstadt,  N.  J.  07072 
Ph:  201/933-8484 
Fax:  201/933-5545 


kegeneranve  mowers 
For  Soil  Remediation  touoefm 


COBABT 


R4,  R5,  R6P  Series 


I-.#**! 


l0.*. » ••••; >«•# 
'5.Af 


Product  Dimensions  Metric 


Model  A  B  C  D  E  F 

R41 10N-50  157  43  360  95  72  316 

6.18  1.68  14.16  3.75  2.85  12.44 
R4310P-50  157  43  360  95  72  316 

_ 6.18  1.68  14.17  3.75  2.84  12.44 

R5325R-50  178  46  423  114  91  361 

_ 7.00  1.82  16.66  4.50  3.58  14,22 

R6P355R-50  248  80  482  140  137  438 

9.77  3.15  18.98  5.51  5.39  17.25 


W  V’ 

;  (mm)  U.S.  Imperial  (Inches) _ 

GHIJKLMNO 

313  50  101  225  227  254  293  175  11 

12.31  1.98  3.96  8.86  8.93  10.00  11.73  6.88  .44 

313  50  101  225  227  254  293  175  11 

12.31  1.98  3.96  8.86  8.93  10.00  11.73  6.88  .44 

344  60  121  260  262  298  350  183  15 

!  13.56  2.38  4.75  10.25  10.31  11.75  13.78  7.19  ,59 

428  64  127  -  290  325  463  257  13 

i  16.87  2.50  5.00  -  11.42  12.80  18.21  10.12  iO 


MODEL  R4  SERIES 

48"  H,0  MAX  VAC,  88  CFM  OPEN  FLOW 

MODEL  R5  SERIES 

60”  HjO  MAX.  VAC.,  145  CFM  OPEN  FLOW 

MODEL  R6P  SERIES 

90"  H,0  MAX.  VAC.,  260  CFM  OPEN  FLOW 

PRODUCT  FEATURES _ 

•  Exptosiorvproof  motors  UL  (class  1,  group  D; 

class  2,  groups  F  &  G) 

•  Sealed  air  stream 

•  Rugged  construction 

•  Low  maintenance 

RECOMMENDED  ACCESSORIES 


•  Net  finer  AJ1S1G 

(Reducing  finer  plumbing  from  2V4'  to  1  Vi’  to  needed  to 
acoommodate  fitter  on  R4  and  R5  models.) 

•  Relief  valve  AG258 

•  Vacuum  gauge  AE134 


Model  R4  Series 
Model  R5  Series 


-E— l—  o  -i 
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Model  R6P  Series 


NOTE:  These  units  with  explosion-proof  motors  are  designed  specifically  for  qualified  OEMs  In  the  soil  remediation  Industry.  They  are  not 
intended  to  be  applied  for  other  uses  without  written  acknowledgement  from  an  authorized  employee  of  Gast  Manufacturing  Corporation. 


Part  Name 


<1  Cover 


R1  R2 


*5  R6  R6P  R6PP/R6PS  R7 


AJ101A  I  AJ101B  IAJ101C  IAJ101D 


AJ101F  IAJ101K 


AJ101KA 


llJ-K.il., U.!.l4ff7T 


#6  Retaining  Rin 


#7  Housln 


IS  Muffler  Box 


#9  Sarin 


I10A  Foam 


HOB  Foam 


#1 1  Muffler  Extension/ 


AH212 

AB136A 

AB136D 

AE686-3 

AJ109 

AJ109 

AJ145 

AJ149 

AJ149 

AJ103BQ 

AJ103C 

AJ103DR 

AB136 


AJ109 


AB136 


AJ116A 


AB136 


AJ116A 


AB136 


AJ116A 


AJ103E 

AJ103F 

AJ104E 

AJ104F 

AJ1Q3K 


AC626 


Ajno 


AJ1Q3GA 


AJ113DR 


4)AJ112C  l(4)AJM2DS 


AJ113FQ 


4)AJ1 12ER  I  (6)AJ1 12F  (8)AJ1 12 


AJ113G 


8)AJ112GA 


MOTOR  CHAR 
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REGENAIR 

MODEL 

NUMBER 


MOTOR  SPECIFICATIONS 
MOTOR  60  HZ  50  HZ 

NUMBER  VOLTS  VOLTS 


PHASE 


RMMiiiiiiiiiiiii 

R1102C  J112X 

R2105  J41 IX 


R2303F 


. 

ns  ^  i  i 

**" ;yu/208-23o * ZjlT 


*  No  lubrication  needed  at  start  up. 
Bearings  lubricated  at  factory. 

*  Motor  Is  equipped  with  alemlte  fitting. 
Clean  tip  of  fitting  and  apply  grease  gun. 
Use  1  to  2  strokes  of  high  quality  bad 
bearing  grease. 


•Xv7.“C“.\-.-.'.-.v.w.v.^;w>^:cvX“>x<-:'Xw*>:-xvXv:%wX<i»ocwc-5;&x*OTvseMc<iK 

208-230/460  220/380-415  3 


R4310/  ‘ 

WTfflfflwammmam 

R5325A-2  J8 

R632SA-2  J810X  208-230/460  220/380-415  3 

R6150J-2  J1013  230  1 

R6P335A  . *  J910X  208-230/460  220/380-415  3 

R6P350A 

’•  ’•  •••*-*-•  v-v.  v- w.«*.wa  v.\ss%\*\v,,  v.s  vm  v.  *.  *.•.  ».*.  v.  *. •>.%  v.  ’.‘X'.nv.'Xv.*  »!^v.v:  %%^X*X*.*.»X%%<vn<s<*C\ss<<w5vC<wI?vC<<<<<\\  V 

R6P355A  J1110A  208-230/460  220/380-415  3 

R6PP/R6PS3110M  JD1100  208-230/460  220/380-415  3 


Consktency  type 

Medk*n  Uthkjm 

Mono  of  service 
per  year 

5  XXX) 

Continual  Nomxt^pplcatton 

Seasonal  service  motor 
We  for  6  months  or  more 

Contirxjoce-Ngh  ambients, 
dirty  or  mokt  applications. 


Typical 

£j|nu 

She!  Dotkxn  R 


Suggested  Bekibe 
Interval 


1  year  beginning 
of  season 
6  months 


R3305A-13 


R6325A-2 

R6350A-2 


R6P350A 


R7100A-2 


60  HZ  FLOW  DATA  (CFM) 


All  performance  figures  relate  to  stock  models.  A  few  high 


Regenalr 

PRESSURE 

Maximum 

Model 

Pressure 

Number 

0*H2O 

20-H2O  40’H2O  60*H2O 

«0’H2O  100*H2O  “H20* 

&  ......  ,-s-  ^  ' 


'.yy.v.w  s ;. 


Regenalr 

Model 

Number 


Maximum 

Vacuum 

-h2o* 


R3105-12 


R6125-2 

infill 

R6335A-2 


R6P335A 


•This  number  indicates  the  maximum  static  pressure  differential  recommended  (with  cooling  air  still 
flowing  through  unit).  In  general,  units  lhporless  can  be  dead  headed.  Check  with  local  representative 
or  distributor  to  verify  which  models  apply. 

Operation  of  the  blower  above  the  recommended  maximum  duty  wll  cause  premature  failure  due  to 
the  build  up  of  heat  damaging  the  components. 

Performance  data  was  determined  under  the  fofowlng  conditions: 

1)  Unit  In  a  temperature  stable  condition. 

2)  Test  conditions:  Net  air  density  at  0.075lbs.  per  cubic  foot.  C20©C{68OF).  29.92  In.  Hg{14.7PSIA}). 

3)  Normal  performance  variations  on  the  resistance  curve  within  +/-  10%  of  supplied  data  can  be 
expected. 

4)  Specifications  subject  to  change  without  notice. 

5)  All  performance  at  60Hz  operation. 


INSTALLATION 
AND  OPERATING 
INSTRUCTIONS 
FOR  GAST 
HAZARDOUS 
DUTY  REGENAIR 
BLOWERS 


IjThisi^nslMctionlappHesto'the '-following 
*models©NLY:iSR3105N-50,iR41 10N-50, 
#R43 1 0P-50,*R4P1 1 5N-50.3R5 1 25Q-50, 
23?5325R-50,«R$30Q-50,«R6P155Q-50, 
SR6350R-50.-R6P355R-50  and  R7100R-50.  ■ 


Gast  Authorized  Service  Facilities  are  Located  In  the  locations  listed  below 


Cost  Manufacturing  Corporation 
505  Washington  Avonuo 
Carlstoctt,  N.J.  07072 
Ph:  201/953-5464 
Fax:  201/933-5545 


Cost  Manufacturing  Corporation 
2550  Moodowbrook  Rood 
Sonton  Harbor,  Ml.  49022 
Ph:  616/926-5171 
Fax:  616/925-5266 


Brenner  Fiedler  &  Associates 
13824  Bentley  Place 
Cerritos,  CA.  90701 
Ph:  213/404-2721 
Ph:  800/643-5558 
Fax:  213/404-7975 


Walnbee  Limited 
215  Brunswick  Blvd. 
Polnte  Claire,  Quebec 
Canada  H9S4C7 
Ph:  514/697-8810 
Fax:  514/-697-3070 


Walnbee  Limited 
5789  Coopers  Ave. 
Mississauga,  Ontario 
Canada  L4Z3S6 
Ph:  416/243-1900 
Fax:  416/243-2336 


Japan  Machinery 
Central  PO  Box  1451 
Toyko  100-91,  Japan 
Ph:  813  3573-5421 
Fax:  813  3571-7896 


Cast  Manufacturing  Co.  Lid. 
Halifax  Road,  Cressex  Estate 
High  Wycombe,  Bucks  HP12  3SN 
England 

Ph:  44  494523571 
Fax:  44494436588 


Safety 

A\  This  is  the  safety  alert  symbol.  Whenyouseethksymbd.persondiryuryfepossible.  The  degree  of  injury  k  shown  by  the  following 

t  signal  words: 

DANGER:  Severe  injury  or  death  will  occur  if  hazard  is  ignored.  . 

WARNING:  Severe  injury  or  death  can  occur  if  hazard  fe  ignored. 

CAUTION:  Minor  injury  or  property  damage  can  occur  of  hazard  k  ignored. 

Review  the  following  information  carefully  before  operating. 

,  General  Information 

DANGER:  Do  not  pump  flammable  or  explosive  gases  or  operate  in  an  atmosphere  containing  them.  Ambient  temperature 
for  normal  operation  should  not  exceed  40  degrees  C  (105  degrees  F).  For  higher  ambient  operation,  consult  the  foctory. 
Blower  performance  fe  reduced  by  the  lower  atmospheric  pressure  of  high  altitudes.  If  it  applies  to  this  unit,  consult  a  Gast 
distributor  or  the  factory  for  details. 

.  Installation 

ZL  WARNING:  Electric  Shock  can  result  from  bod  wiring.  Wiring  must  conform  to  ail  required  safety  codes  and  be  installed  by  a 
qualified  person. 

Grounding  is  required. 

The  Gast  Regenair  blower  can  be  installed  in  any  position.  The  flow  of  cooling  air  over  the  blower  and  motor  must  not  be 
blocked. 

PLUMBING  -  The  threaded  pipe  ports  are  designed  as  connection  ports  only  and  will  not  support  the  plumbing.  Be  sure  to  use 
the  same  or  larger  size  pipe  and  fittings  to  prevent  air  flow  restriction  and  over-heating  of  the  blower.  When  installing  plumbing, 
be  sure  to  use  a  small  amount  of  pipe  thread  lubricant.  This  protects  the  threads  in  the  aluminum  blower  housing.  Dirt  and  chips, 
often  found  in  new  plumbing,  should  not  be  allowed  to  enter  the  blower. 

NOISE  -  To  reduce  noise  and  vibration,  the  unit  should  be  mounted  on  a  solid  surface  that  will  not  increase  sound.  The  use  of 
shock  mounts  or  vibration  isolation  material  fe  recommended.  If  needed,  inlet  or  discharge  noise  can  be  reduced  by  attaching 
muffler  assemblies  (see  accessories). 

ROTATION  -  The  Gast  Regenair  blower  should  only  rotate  clockwise  as  viewed  from  the  electric  motor  side.  This  k  marked  with 
an  arrow  in  the  casting.  Proper  rotation  can  be  confirmed  by  checking  air  flow  at  the  IN  and  OUT  ports.  On  blowers  powered 
by  a  three  phase  motor,  rotation  is  reversed  by  changing  any  two  of  the  three  power  wires. 

.  Operation 

A  WARNING:  Solid  or  liquid  material  exiting  the  blower  or  piping  can  cause  eye  damoge  or  skin  cuts.  Keep  away  from  air  stream. 
ZScAUTlON:  Attach  blower  to  solid  surfoce  before  starting.  Prevent  injury  or  damage  from  unit  movement. 

Air  containing  solid  particles  or  liquid  must  pass  through  a  filter  before  entering  the  blower  (see  accessories  fist  for  fitter 
suggestions).  Blowers  must  have  mufflers,  filters,  other  accessories  and  all  piping  attached  before  starting.  Any  foreign  material 
«  passing  through  the  blower  may  cause  internal  damage. 

CAUTION:  Outlet  piping  can  bum  skin.  Guard  or  limit  access. 

Mark 'CAUTION  Hot  surfoce.  Can  couse  burns.' 

Air  temperature  increases  when  passing  through  the  blower.  When  run  at  duties  above  50  in.  H2O,  metal  pipe  may  be  required 
for  hot  exhaust  air. 

The  blower  must  not  be  operated  above  the  limits  for  continuous  duty.  •Standard’  R1,R2.R3  and  R4  can  operate  continuously 
with  not  air  flowing  through  the  blower.  Other  units  can  only  be  run  at  the  rating  shown  on  the  model  number  label.  Do  not 
close  off  inlet  (for  vocuum)  or  exhaust  (for  pressure)  to  reduce  extra  air  flow.  This  could  cause  added  heat  and  motor  load. 
ACCESSORIES  -  Gast  pressure  gauges  AJ496  or  AE133  and  vocuum  gauges  AJ497  or  AE134  show  blower  duty.  The  Gast 
pressure/vacuum  relief  valve,  AG258,  will  limit  the  operating  duty  by  admitting  or  relieving  air.  It  also  allows  full  flow  through 
the  blower  when  the  relief  valve  closes. 

Servicing 

WARNING:  Disconnect  electric  power  before  servicing.  Be  sure  rotating  parts  have  stopped.  Electric  shock  or  severe  cuts  can 
result.  Inlet  and  exhaust  filters  need  occasional  cleaning  or  replacement  of  the  elements.  Failure  to  do  so  will  result  in  more 
pressure  drop,  reduced  air  flow  and  hotter  operation.  The  outside  of  the  un3  requires  cleaning  of  dust  and  dirt.  The  inside  of 
the  blower  also  may  need  cleaning  to  remove  material  coating  the  impeller  and  housing.  If  not  done,  the  buildup  can  cause 
vibration,  hotter  operation  and  reduced  flow.  Noise  absorbing  foam  in  the  mufflers  may  need  replacement. 

KEEP  THIS  INFORMATION  WITH  THE  BLOWER.  REFER  TO  IT  FOR  SAFE  INSTALLATION,  OPERATION  OR  SERVICE. 
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OPERATING  AND  MAINTENANCE  INSTRUCTIONS 


■  SAFETY 

‘  This  is  the  safety  alert  symbol.  When  you  see  this  symbol 
personal  injury  is  possible.  The  degree  of  injury  is  shown 

■  by  the  following  signal  words: 

P  DANGER  Severe  injury  or  death  will  occur  if  hazard  is 
ignored. 

^  WARNING  Severe  injury  or  death  can  occur  if  hazard  is 

■  ignored. 

tic.  CAUTION  Minor  injury  or  property  damage  can  occur  if 
g  hazard  is  ignored. 

■  Review  the  following  information  carefully  before  oper- 
ating. 

I  GENERAL  INFORMATION 

This  instruction  applies  to  the  following  models  ONLY: 

IR3105N-50,  R4110N-S0,  R4310P-S0,  R4P11SN-S0, 
R5125Q-50,  RS325R-50,  R613.0Q-50,  R6P15SQ-S0, 
R6350R-50,  R6P355R-50andR7100R-50.  These  blowers 

I  are  intended  for  use  in  Soil  Vapor  Extraction  Systems. 
The  blowers  are  sealed  at  the  factory  for  very  low  leakage. 
They  are  powered  with  a  U.L.  listed  electric  motor  Class 
1  Div.  1  Group  D  motors  for  Hazardous  Duty  locations. 

I  Ambient  temperature  for  normal  full  load  operation 
should  not  exceed  40°  C  (105°  F).  For  higher  ambient 
operation,  contact  the  factory. 

|  Cast  Manufacturing  Corporation  may  offer  general  ap- 
'  plication  guidance:  however,  suitability  of  the  particular 

I  blower  and/or  accessories  is  ultimately  the  responsibil¬ 
ity  of  the  user,  not  the  manufacturer  of  the  blower. 

INSTALLATION 

■  DANCER  Models  R5325R-50,  R6130Q-50,  R6350R-50, 
I  R5125Q-50,  R6P155Q-50,  R6P3SSR-50  AND  R7100R-S0 
use  Pilot  Duty  Thermal  Overload  Protection .  Connect- 

Iing  this  protection  to  the  proper  control  circuitry  is 
mandated  by  UL674  and NEC501.  Failure  to  do  so  could! 
may  result  in  a  EXPLOSION.  See  pages  3  and  4  for 
M  recommended  wiring  schematic  for  these  models. 

5*  WARNING  Electric  shock  can  result  from  bad  wiring.  A 
qualified  person  must  install  all  wiring,  conforming  to 
|  all  required  safety  codes.  Grounding  is  necessary. 

/f\  WARNING  This  blower  is  intended  for  use  on  soilvapor 

I  extraction  equipment.  Any  other  use  must  be  approved  in 
writing  by  GastManufacturing.  Corp.  Install  this  blower 
in  any  mounting  position.  Do  not  block  the  flow  of 

I  cooling  air  over  the  blower  and  motor. 

PLUMBING  -Use  the  threaded  pipe  ports  for  connection 
only.  They  will  not  support  the  plumbing.  Be  sure  to  use 
the  same  or  larger  size  pipe  to  prevent  air  flow  restriction 

I  and  overheating  of  the  blower.  When  installing  fittings, 
be  sure  to  use  pipe  thread  sealant  This  protects  the 
threadsinthe  blower  housing  and  prevents  leakage.  Dirt 

I  and  chips  are  often  found  in  new  plumbing.  Do  not  allow 
them  to  enter  the  blower. 


NOISE  -  Mount  the  unit  on  a  solid  surface  that  will  not 
increase  the  sound.  This  will  reduce  noise  and  vibration. 
We  suggest  the  use  of  shock  mounts  or  vibration  isolation 
material  for  mounting. 

ROTATION  -  The  Gast  Regenair  Blower  should  only 
rotate  clockwise  as  viewed  from  the  electric  motor  side 
The  casting  has  an  arrow  showing  the  correct  direction. 
Confirm  the  proper  rotation  by  checking  air  flow  at  the  IN 
and  OUT  ports.  If  needed  reverse  rotation  of  three  phase 
motors  by  changing  the  position  of  any  two  of  the  power 
line  wires. 

OPERATION 

A\  WARNING  Solid  or  liquid  material  exiting  the  blower 
or  piping  can  cause  eye  damage  or  skin  cuts.  Keep  away 
from  air  stream. 

A  WARNING  -  Gast  Manufacturing  Corporation  will  not 
knowingly  specify,  design  or  build  any  blower  for  instal¬ 
lation  in  a  hazardous,  combustible  or  explosive  location 
xoithout  a  motor  conforming  to  the  proper  NEMA  orU.L. 
standards.  Blowers  with  standard  TEFC  motors  should 
never  be  utilized  for  soil  vapor  extraction  applications  or 
where  local  state  and/ or  Federal  codes  specify  the  use  of 
explosion-proof  motors  (as  defined  by  the  National  Elec¬ 
tric  Code,  Articles  100,500  cl 990). 

A  CAUTI ON  Attach  blower  to  solid  surface  before  start¬ 
ing  to  prevent  injury  or  damage  from  unit  movement.  Air 
containing  solid  particles  or  liquid  must  pass  through  a 
filter  before  entering  the  blower.  Blowers  must  have 
filters,  other  accessories  and  all  piping  attached  before 
starting.  Any  foreign  material  passing  through  the  blower 
may  cause  internal  damage  to  the  blower. 

A  CAUTION  Outlet  piping  can  bum  skin.  Guard  or  limit 
access.  Mark* CAUTION  Hot  Surface.  Can  CauseBums". 
Air  temperature  increases  when  passing  through  the 
blower.  When  run  at  duties  above  50in.H2O  metal  pipe 
may  be  required  for  hot  exhaust  air.  The  blower  must  not 
be  operated  above  the  limits  for  continuous  duty.  Only 
models  R3105N-50,  R4110N-50  and  R4310P-50  can  be 
operated  continuously  with  no  air  flowing  through  the 
blower.  Other  units  can  only  be  run  at  the  rating  shown 
on  the  model  number  label  Do  not  Gose  off  inlet  (for 
vacuum)  to  reduce  extra  air  flow.  This  will  cause  added 
heat  and  motor  load.  Blower  exhaust  air  in  excess  of 
230°F  indicates  operation  in  excess  of  rating  which  can 
cause  the  blower  to  fail. 

ACCESSORIES  —Gast  pressure  gauge  AJ496 and  vacuum 
gauges  AJ497  or  AE134  show  blower  duty.  The  Gast 
pressure/ vacuum  relief  valve,  AG258,  will  limit  the  op¬ 
erating  duty  by  admitting  or  relieving  air.  It  also  allows 
full  flow  through  the  blower  when  the  relief  valve  closes. 


SERVICING 

WARNING  To  retain  their  sealed  construction  they 
should  be  serviced  by  Gast  authorized  service  centers 
ONLY.  These  models  are  sealed  at  the  factory  for  very 
low  leakage. 

WARNING  Turn  off  electric  power  before  removing 
blowerfrom  service.  Be  sure  rotatingparts  have  stopped. 
Electric  shock  or  severe  cuts  can  result  Inlet  and  exhaust 
filters  attached  to  the  blower  may  need  cleaning  or  re¬ 
placement  of  the  elements.  Failure  to  do  so  will  result  in 
more  pressure  drop,  reduced  air  flow  and  hotter  opera¬ 


tion  of  the  blower.  The  outside  of  the  unit  requires  clean¬ 
ing  of  dust  and  dirt.  The  inside  of  the  blower  also  may 
need  cleaning  to  remove  foreign  material  coating  the 
impeller  and  housing.  This  should  be  done  at  a  Gast 
Authorized  Service  Center.  Thisbuildup  can  cause  vibra¬ 
tion,  failure  of  the  motor  to  operate  or  reduced  flow. 

KEEP  THIS  INFORMATION  WITH  THIS  BLOWER. 
REFER  TO  IT  FOR  SAFE  INSTALLATION, 
OPERATION  OR  SERVICE. 


MOTOR  WIRING  DIAGRAM  FOR  R4HON-50  &  R3105N-50 


»*  WARNING 

TH5  MOTOR  tS  THERMALLY 
PROTECTED  AND  WLL 
AUTOMATICALLY  RESTART 
WHEN  PROTECTOR  RESETS. 
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SUPPLY  BEFORE  SERVICING. 


MOTORS  WIRING  DIAGRAM  FOR  R4310P-50 


TO  REVERSE  ROTATION. 
INTERCHANGE  THE 
EXTERNAL  CONNECTIONS 
TO  ANY  TWO  LEADS. 
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»«  WARNING  ‘ 

THS  MOTOR  IS  THERMALLY 
PROTECTED  AND  WLL 
AUTOMATICALLY  RESTART 
WHEN  PROTECTOR  RESETS. 
ALWAYS  DISCONNECT  POWER 
SUPPLY  BEFORE  SERVICING. 


MOTORS  WIRING  DIAGRAM  FOR 
R5325R-50.  R6350R-50.  R6P355R-50.  &  R7100R-50 


TO  REVERSE  ROTATION. 
K^CHANGE  THE 
EXTERNAL  CONNECTIONS 
TO  ANY  TWO  LEADS. 


MOTOR  WIRING  DIAGRAM  FOR  R5125Q-50  &  FUP115N-50 
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•  RS 1250-50  BLOWERS  PROOUCED  AFTER  SEPTEMBER  1992  (SER.  NO.  0992) 
DO  NOT  HAVE  MOTOR  LEADS  5  (  L 


MOTOR  WIRING  DIAGRAM  FOR  R6130Q-50  &  R6P155Q-50 


T1 - - - LNE 

CONNECT  THERMOSTAT  14 - * - LNE 

TO  MOTOR  PROTEdTON 
QRCurr 

• - THERMOSTAT 

-  THERMOSTAT 


CONNECTION  FOR  THERMOSTAT  MOTOR  PROTECTION 


TERMOSTATS  TO  BE  CONNECTED  IN  SERIES  WITH 
CONTROL  AS  SHOWN.  MOTOR  FURNISHED  WITH 
AUTOMATIC  THERMOSTATS  RATED  A£.  115-600V.  720VA 


AK8M  rev.  E 


REGARDLESS  OF  CAUSE,  if  a  product  you  buy  from  this  catalog  does 
not  work  right,  Gast  will  repair  or  replace  it  once,  at  no  charge,  for  up  to 
one  year  from  the  date  of  shipment  from  the  factory. 

In  the  course  of  repair  or  replacement,  Gast  may  send  you  written 
recommendations  on  how  to  prevent  a  problem  from  happening  again. 
Gast  reserves  the  right  to  withdraw  this  warranty  if  you  do  not  follow 
these  recommendations.  Customer  is  responsible  for  freight  charges 
both  to  and  from  Gast  in  all  cases. 


THIS  WARRANTY  DOES  NOT  APPLY  TO  ELECTRIC  MOTORS, 
ELECTRICAL  CONTROLS  AND  GASOLINE  ENGINES,  WHICH  GAST 
OBTAINS  FROM  OTHER  MANUFACTURERS.  A  MOTOR  OR  ENGINE 
CARRIES  ONLYTHE  WARRANTY  OF  THE  COMPANYTHAT  MAKES 
IT.  THIS  WARRANTY  IS  EXCLUSIVE  AND  IS  IN  LIEU  OF  ALL 
OTHER  WARRANTIES,  WHETHER  WRITTEN,  ORAL  OR  IMPLIED, 
INCLUDING  THE  WARRANTY  OF  MERCHANTABILITY  AND  OF 
FITNESS  FOR  ANY  PARTICULAR  PURPOSE.  GASTS  LIABILITY  IS 
IN  ALL  CASES  LIMITED  TO  THE  REPLACEMENT  PRICE  OF 
ITS  PRODUCT.  GAST  SHALL  NOT  BE  LIABLE  FOR  ANY  OTHER 
DAMAGES,  WHETHER  CONDSEQUENTIAL,  INDIRECT,  OR 
INCIDENTAL,  ARISING  FROM  THE  SALE  OR  USE  OF  ITS  PRODUCTS. 

Gasfs  sales  personnel  may  modify  this  warranty ;  but  only  by  signing  a  specific,  written 
description  of  any  modifications. 


Customer  Sales  & 
Service 

2550  Meadowbrook  Road 
Benton  Harbor,  Ml  49022 
Ph:  616/926-6171 
Fax:  616/925-8288 


Corporate 

Headquarters 

Post  Office  Box  97 
Benton  Harbor,  Ml  49023 
Ph:  616/926-6171 
Fax:  616/927-0808 


Eastern  Sales 
Office 


Midwestern  Sales 
Offices 


European  Sales 
Office 


515  Washington  Avenue 
Carfstadt,  NJ  07072 
Ph:  201/933-8484 
Fax:  20 1/933-5545 


755  North  Edgewood 
Wood  Dale,  li  60191 
Ph:  708/860-7477 
Ph:  800/800-8715 
Fax:  708/860-1748 


Halifax  Road '  Cressex  Estate 
High  Wycombe,  Bucks  HP  12  3SN 
Ph:  44  494  523571 
Fax:  44  494  436588 
Telex  83488 


CQGAST. 


Printed  on  recycled  paper 


F2-11  (3-93) 


designed  to  supply  up  to 
420  cfm  (714m  3/hr), 

7  in  Hg/224  mbar  (90"  HaO)  or 
4  psi/249  mbar  (100"  Ha0) 

The  Gast  reputation  tor  quality  and  customer  sat¬ 
isfaction  is  renowned  throughout  the  world.  Since 
1921  we  have  been  supplying  air  moving  prod¬ 
ucts  that  have  set  the  industry  standard  of  excel¬ 
lence.  Our  regenerative  blowers  for  soil  vapor 
extraction  are  no  exception.  Designed  to  extract 
vapors  from  contaminated  soils,  these  models  are 
used  in  conjunction  with  site-supplied  special  fil¬ 
ters  which  clean  the  contaminants  before  venting 
them  to  the  atmosphere.  Since  this  process  can 
take  months  or  even  years,  Gast  environmental 
blowers  are  a  perfect  solution;  the  only  wearing 
part  is  the  bearing,  which  is  rated  for  up  to 
25,000  hours  of  service.  Also,  each  of  our  motor- 
mounted  models  comes  with  a  Class  1  Group  D 


Product  Dimensions  Metric  (mm)  U.S.  Imperial  (inches) 

Wodel _ ABCDEFGH  IJKLMNO 

R4110N-50  157  43  389  95  72  316  313  50  101  225  227  254  293  175  11 

_ 6.18  1.68  15.30  3.75  2.85  12.44  12.31  1.98  3.96  8.86  8.93  10.00  11.73  6.88  .44 

R4310P-50  157  43  356  95  72  316  313  50  101  225  227  254  293  175  11 

_ 6,18  1.68  14.03  3.75  2.84  12.44  12.31  1.98  3.96  8.86  8.93  10.00  11.73  6.88  .44 

R5125Q-50  178  46  445  114  91  361  344  60  121  260  262  298  350  173  15 

_ 7.00  1.82  17.50  4.50  3.58  14,22  13.56  2.38  4.75  10.25  10.31  11.75  13.78  6.81  .59 

R5325R-50  178  46  423  114  91  361  344  60  121  260  262  298  350  183  15 

_ 7,00  1.82  16.66  4.50  3.58  14.22  13.56  2.38  4.75  10.25  10.31  11.75  13.78  7.19  .59 

R6130Q-50  197  49  511  140  98  404  389  62  125  289  290  329  391  217  13 

_ 7,75  1.94  20.13  5.50  3.85  15.89  15.30  2.46  4,92  11.38  11.42  12.96  15.38  8.56  .52 

R6P1550Q-50  248  80  602  140  137  438  428  64  127  -  290  325  463  257  13 

_ 9,77  3.15  23.7  5.51  5.39  17.25  16.87  2.50  5.00  -  11.42  12.80  18.21  10.12  .50 

R6P355R-5D  248  80  554  140  137  438  428  64  127  -  290  325  463  257  13 

_ 9,77  3.15  21.80  5.51  5.39  17,25  16.87  2.50  5.00  -  11.42  12.80  18.21  10.12  .50 

R7100R-50  274  92  577  216  212  545  457  100  200  -  375  410  509  257  14 

_ 10,79  3,64  22.72  8.50  8.33  21.46  18.00  3.94  7.88  -  14.76  16.14  20.02 10.12  .56 

Notice:  Specifications  subject  to  change  without  notice. 


explosion-proof  motor  as  a  standard  feature. 
Combining  this  quality  with  the  strongest  warranty 
in  the  business  and  a  vast  national  and  interna¬ 
tional  distribution  network  providing  product  and 
.  technical  support,  we  think  you'll  find  our  special 
Gast  Regenair®  blowers  to  be  the  right  choice  for 
your  soil  vapor  extraction  needs. 

MODEL  R4  SERIES 

48"  H20  MAX.  VAC.,  51"  H20  MAX.  PRESSURE 
92  CFM  OPEN  FLOW 

MODEL  R5  SERIES 

60’  KjO  MAX.  VAC.,  65"  H20  MAX.  PRESSURE 
160  CFM  OPEN  FLOW 

MODEL  R6  SERIES 

70*  HjO  MAX.  VAC.,  75*  H20  MAX.  PRESSURE 
215  CFM  OPEN  FLOW 

MODEL  R6P  SERIES 

85*  HjO  MAX.  VAC.,  100*  H20  MAX.  PRESSURE 
280  CFM  OPEN  FLOW 

MODEL  R7  SERIES 

90*  H20  MAX.  VAC.,  90*  H20  MAX.  PRESSURE 
420  CFM  OPEN  FLOW 


PRODUCT  FEATURES 

•  Explosion-proof  motors  UL  (class  1,  group  D) 

•  Sealed  air  stream 

•  Rugged  construction 

•  Low  maintenance 


R4  Series 
R5  Series 
R6  Series 


R6P  Series 
R7  Series 

_ _ r  - 

U  LlrTWG  EYEBOLT 


More  models  may  be  available  -  please  consult  factory 


Product  Specifications 


Model  Hz  Motor  Specs  Full  Load  HP  RPM  Max  Vac  Max  Pressure  Max  Flow  HetWl 

Humber  Amps  "Ht0  mbar  *H,0  mbar  elm  m5h  lbs.  i 


R4110N-50 

50 

60 

110/220-240-501  * 
115/208-230-60-1  * 

9.2/5.24.6 

11.4/6.2-5.6 

0.6 

1.0 

2850 

3450 

35 

48 

87 

120 

38 

51 

95 

127 

74 

92 

126 

156 

60 

DiQinD  cn 

50 

220/380-50-3* 

3.2/1.6 

0.6 

2850 

35 

87 

38 

95 

74 

126 

58 

60 

208-230/460-60-3* 

3.4-3.3/1.65 

1.0 

3450 

48 

120 

51 

127 

92 

156 

R5125&-50 

60 

115/23060-1 

25/12.5 

2.0 

3450 

60 

149 

55 

137 

160 

272 

77 

ocoocn  cn 

50 

190-220/380415-50-3 

5.04.4/2.5-2.6 

1.5 

2850 

47 

117 

50 

125 

133 

226 

75 

nDoLun-jU 

60 

208-230/46060-3 

6.05.6/2.8 

2.0 

3450 

60 

149 

65 

162 

160 

272 

50 

220-240-50-1 

14.7-13.5 

2.5 

2850 

65 

162 

75 

187 

182 

309 

10Q 

R6130Q-50 

60 

23060-1 

16.3 

3.0 

3450 

70 

174 

60 

149 

215 

365 

50 

220-240-50-1 

20.8-19.1 

4.0 

2850 

65 

162 

80 

199 

235 

399 

R6P155Q-50 

60 

230-60-1 

29.9 

5.5 

3450 

85 

212 

95 

237 

280 

476 

243 

50 

190-220/380-415-50-3 

14.9-11/7.45-5.8 

4.5 

2850 

65 

162 

80 

199 

232 

394 

ooo 

R6P355R-50 

60 

208-230/460-60-3 

2018/9 

6.0 

3450 

85 

212 

100 

249 

280 

476 

tw 

in i hod  cn 

50 

190-220/380415-50-3 

20.8-18.9/10.4-9.5 

8 

2850 

72 

179 

80 

199 

350 

595 

9Q7 

R7100R-50 

60 

208-230/460-60-3 

26.5-24/12 

10 

3450 

90 

224 

90 

224 

420 

714 

C.VI 

•Models  have  automatic  reset  thermal  protection. 


Product  Performance 

[Metric/U.S.  Imperial) 


NOTE:  These  units  with  explosion-proof  motors  are 
designed  specifically  for  qualified  OEMs  in  the  soil  vapor 
extraction  industry.  They  are  not  intended  to  be  applied 
lor  other  uses  without  written  acknowledgment  from  an 
authorized  employee  of  Gast  Manufacturing 
Corporation. 


Model  R4  Series 


Vacuum 


Pressure 


FREE  AIR  FLOW  {wfllh) 


In-line  Filters 

The  impeller  of  a  blower  passes  very 
close  to  the  housing.  It  is  always  wise 
to  have  an  inlet  or  in-line  filter  to 
ensure  troublefree  life. 


>'T 

H8BT 

>Vptr  C  --  ' 


Horizontal  Swing  Type  Check  Valve 

Designed  to  prevent  back-wash  of  fluids  that  would 
enter  the  blower.  Also  prevents  air  back-streaming 
if  needed.  They  can  be  mounted  with  their  discharge 
either  vertical  or  horizontal.  Valve  will  open  with  3" 
of  water  pressure. 


Model  No. 

R4 

R5 

R6.R6P 

R7 

Part  No. 

AJ151D 

AJ151E 

AJ151G 

AJ151H 

Replacement  Element 

AJ135E 

AJ135F 

AJ135G 

AJ135C 

Micron 

10 

10 

10 

10 

Model  No. 

R4.R5 

R6.R6P 

R7 

Part  No. 

AH326D 

AH326F 

AH326G 

1 1/2*  NPT 

2"  NPT 

2 1/2*  NPT 

Vacuum  and  Pressure  Gauges 

To  monitor  the  system  performance  so  as  not  to 
exceed  maximum  duties.  Using  two  (one  on  each 
side  of  the  filter)  is  a  great  way  to  know  when  the 
filter  needs  servicing. 

•  Vacuum  Gauge,  Part  #AJ497, 2  5/8“  Dia.,  1/4“  NPT, 
060  in.  H20  and  0-150  mbar 


Moisture  Separator 

The  purpose  of  the  moisture  separator  is  to  remove 
liquids  from  the  gas  stream  in  a  soil  vapor  extraction 
process.  This  helps  protect  the  blower  from  corrosion 
and  a  build  up  of  mineral  deposits. 


MODEL 

LIQUID  CAPACITY 
6ALL0NS 

USED  ON 

RMS160 

10 

R4,R4P,R5 

RMS200 

19 

R4.R4P.R5.R6 

RMS300 

19 

R5.R6,  R6P 

RMS400 

40 

R6P,  R7 

Vacuum  Gauge,  Part  #AE134, 2  5/8“  Dia.,  1/4"  NPT, 
0-160  in.  H20  and  0-400  mbar 
Pressure  Gauge,  Part  #AJ496, 2  5/8“  Dia.,  1/4“  NPT, 
0-60  in.  H20  and  0-150  mbar 
Pressure  Gauge,  Part  #AE133, 2  5/8“  Dia.,  1/4“  NPT, 
0-160  in.  H20  and  0-400  mbar 
1  Pressure  Gauge,  Part  #AE133A,  2  5/8“  Dia.,  1/4"  NPT, 
0-200  in.  H20 


Relief  Valve 

By  setting  a  relief  valve  at  a  given  pressure/vacuum 
you  can  be  assured  that  no  harm  will  come  to  the 
blower  or  products  in  your  application  from 
excessive  duties. 

•  Pressure/Vacuum  Relief  Valve,  1 1/2*  NPT, 
Adjustable  30  - 170  in.  H20, 200  cfm  max. 

Part  #AG258 


APPENDIX  B 

ROTARY-VANE  BLOWER  INFORMATION 
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PARTS  LIST  and  OPERATING 
INSTRUCTIONS 
.  1 067,  2067,  and  2567 
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COMPRESSORS 
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WARNING:  UNIT  SHOULD  NOT  PUMP  EXPLOSIVE  GASES  OR 
BE  USED  IN  EXPLOSIVE  AMBIENTS. 
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OPERATING  AND  MAINTENANCE  INSTRUCTIONS 


'  CONSTRUCTION:  The  end  plate,  body,  rotor  and  foot  will  act 

I  bracket  are  all  cast  iron.  Consequently  any  moisture  that  remove 

I  accumulates  in  the  pump  will  tend  to  corrode  the  interior  clean  w 

I  especially  if  it  stands  idle.  The  vanes  are  made  of  hard 

carbon  and  are  precision  ground.  They  should  last  5,000  to  DISAS 

1  10,000  hours  depending  upon  the  degree  of  vacuum  pres-  fan.  Ti 

sure  at  which  the  pump  is  run,  •  puller. 

STARTING:  CAUTION:  NEVER  LUBRICATE  THIS 

I  OILLESS  AIR  PUMP.  The  carbon  vanes  and  grease  packed 

motor  bearings  require  no  oil.  If  the  motor  fails  to  start  or  before 
slows  down  when  under  load  shut  the  unit  off  and  unplug.  ^ 

•  Check  that  the  supply  voltage  agrees  with  the  motor  post 
B  terminals  and  the  motor  data  name  plate.  CAUTION:  ALL  bb&sj 

i  DUAL  VOLTAGE  MOTORS  ARE  SHIPPED  FROM  THE  M 

*  FACTORY  WIRED  FOR  THE  HIGH  VOLTAGE.  If  the  tQ 

I  pump  is  extremely  cold  allow  it  to  warm  to  room  temper-  (betwe 

ature  before  starting.  If  anything  appears  to  be  wrong  with  ^  ^ 

the  motor  return  the  complete  pump  to  an  authorized  Gast  ^  ^ 

service  facility.  washer 

I  To  minimize  noise  and  vibration  the  unit  should  be  mounted  dicator 

on  a  solid  surface  that  will  not  resonate.  Use  of  shock  spanne 

mounts  or  vibration  isolation  material  is  recommended.  In-  until  it 

»  let  or  discharge  noise  can  be  minimized  by  attaching  the  rotatio 

B  muffler.  The  unit  should  hot  be  allowed  to  operate  in  am- 

*  bient  air  temperatures  in  excess  of  40°C  (104°F).  If  the  HAZh 

motor  fails  to  start  or  slows  down  when  under  load  shut  the  •  •  WAJ 

|  unit  off  and  unplug.  Check  that  the  supply  voltage  agrees  PROP 

B  with  the  motor  post  terminal  setup  and  die  motor  data  name  by  A 

"  plate.  ’  NEM, 

m  RLTRATION:  Care  must  be  taken  to  Insure  that  any  par- 

|  j  tides  (dirt;  chips,  foreign  material)  often  found  in  new 

“  }*"/f  plumbing  not  be  allowed  to  enter  the  unit.  Liquid,  moisture  • 

vapor,  or  oil  based  contaminates  will  affect  pump  perform- 
R  ancc  and  must  be  filtered  from  .entering  .the  pump.  ... 

■  Dirty  filters  restrict  air  flow  and  if  not  corrected  could  lead  waR 

to  possible  motor  overload,  poor  performance  and  early  MOT 
■  pump  failure.  Check  filters  periodically  and  dean  when 

B  necessary  by  removing  felts  and  washing  in  Gast  flushing  at  A 

"  solvent  (part  number  AH255).  Dry  with  compressed  air  and 

"  replace.  WAR 

1  •  FLUSHING:  Should  excessive. dirt,  foreign  particles,  COM 

*  moisture,  or  oil  be  permitted  to  enter  the  pump  the  vanes  .EXPI 

Ptrtorrrtansa  Data 


will  act  sluggish  or  even  break.  Flushing  the  pump  should 
remove  these  materials.  First  remove  the  filter  &  muffler 
clean  with  solvent  &  dry  with  compressed  air. 


DISASSEMBLY:  Begin  by  removing  die  fen  guard  and 
fen.  The  dead  end  plate  may  be  removed  using  a  wheel 
puller.  The  vanes  and  body  area  can  then  be  inspected  for 
damage  or  further  cleaning.  Unless  scoring  is  visible  do  not ' 
remove  drive  end  plate  and  top  clearance  will  be  main¬ 
tained.  If  further  repair  is  required  remove  the  spanner  nut 
before  using  a  wheel  puller  to  remove  the  drive  end  plate. 
Both  bearings  are  a  press  fit  on  the  shafL 

REASSEMBLY:  First  attach  the  drive  end  plate,  (but  do 
not  tighten  bolts)  and  press  the  bearing  on  the  shaft  (be  sure 
to  property  support  the  inner  race).  If  required  top  clearance 
(between  rotor  &.  body)  should  then  be  set  (for  1067  models . 
it  is  .0015  and  for  2067  and  2567  it  is  .003).  Now  replace 
die  dead  end  plate  and  bearing.  Then  the  bcllville  springs, 
washer  and  snap  ring  should  be  replaced.  With' a  dial  in¬ 
dicator  on  the  dead  end  shaft  to  show  any  movement,  install 
spanner  nut  (with  adhesive  to  keep  from  vibrating  loose) 
until  indicator  moves  .002-.0025.  Check  shaft  for  ease  of 
rotation.. 


HAZARD  PREVENTION: 

WARNING:  MAKE  SURETHE  ELECTRIC  MOTOR  IS 
PROPERLY-GROUNDED  AND  THE  WIRING  IS  DONE 
BY  A  QUALIFIED  ELECTRICIAN  FAMILIAR  WITH 
NEMA  MG2  SAFETY  STANDARDS,  NATIONAL 
ELECTRIC  CODE  AND  ALL  LOCAL  SAFETY  CODES. 

WARNING:  THE  ELECTRIC.MOTOR  MAY  BE  THER-. 
MALLY  PROTECTED  AND  WILL  AUTOMATICALLY 
RESTART  WHEN  THE  PROTECTOR  RESETS. 

WARNING:  WHEN  SERVICING  ALL  POWER  TO  THE 
MOTOR  MUST  BE  DE-ENERGIZED  AND  DISCON¬ 
NECTED.  ALL  ROTATING  COMPONENTS  MUST  BE 
AT  A  STAND  STILL- 

WARNING:  DO  NOT  USE  KEROSENE  OR  OTHER 
COMBUSTIBLE  SOLVENTS  OR  OPERATE  PUMP  IN 
-EXPLOSIVE  AMBIENTS. 


O’HG 

1067 

8.5  CFM 

2067. 

16-0  .  . 

2567 

20.0 

Vacuum 
10*  HO 


2tT  HG 


Maximum 

Vacuum 

26"  HQ 

2 r 
ir 


1067  8 JS 

2067  17.0 

2567  21 J) 


OPSI 

8.5  CFM 
17.0 


1 

I 


Gast  Manufacturing  Co.,  Ltd. 
Coronation  Road,  Cressex  Estate 
High  Wycombe,  Bucks  HP12  3SN 
England  23571 

FAX  444-943-6588  .  .  .  . .  . 

Brenner-Fiedler  &  Assoc. 

13824  Bentley  Place 
Cerritos,  Ca.  90701 
213404-2721 
FAX  213404-7975 


Gast  Manufacturing  Corp. 

2550  Meadowbrook  Road 
Benton  Harbor  MI  49022 
616/926-6171 

FAX  616-925-8288  .  . 

Wainbcc,  Ltd- 

121  City  View  Drive 

Rexdale,  Ontario,  Canada  M9W  5A9 

416/243-1900 

FAX  416-243-2536 


Pressure _  _ _ 

I  5  PSI  I  10PSI  -15PSt 

1  7.5  CFM  7.0  CFM  6.5  CFM 

14.0  12.0  .11-0 

19.0  -  ITT) _ <6-0 


GaSt  Manufacturing  Corp. 
505  Washington  Ave. 
CerlstadtNJ  07072 
201/933-8484 
FAX  201-933-5545 

Wainbcc,  LTD. 

215  Brunswick  Blvd. 
Pointe  Claire,  Montreal 
Canada  H9R  4R7 
514/697-8810 
FAX  514-697-3070 


Note:  All  general  correspondence  Should  be  directed  to  Gast  Mfg  Corp,  P.O.  Box  97,  Benton  Hatbor,  MI  49077 

01.19-93  01  :  40  PM 
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ACCESSORIES 


CHECK  VALVES— vacuum 

A««  VN FT,#** 

AJSSO  NPT,  fcnuta 

AJWCA  WVFT.  tetmk 

CHECK  VALVES— vmcuum  *wmo 

AXOZSA  WNPT 

AK32S8  1*  NFT 

CORDS— ELECTRIC 

AAI19  *trvr*kwtv,  lUVwWwulmrten.  tot 

Mill  Mr  M*  *j,  ZKJV  wtovx*  fr*di.  10 fc. 

IA6M  \rVk*»4‘*^.,n5Vwah»Mrt,  to  9 

FILTERS— no 

M _ _ _ 

A&C33  VieratrKft,  10m**n 

AC*33  Vor  NPS.  10  m  kren 

AC43S  Mr  male  NPS.  10  migqn 

AASOn  Vivntfem.lOaiMn 

AASOfP  VnK»Nrt,»rtW 

AAMoO  MfwnMNPS.SOtdoon 

B30QA  M*  mate  NP*.  90  wwi 

KK3S  Win*  NPS,®  micron 

AQ7«  1#md»NFS,90rnira  ■ 

filters— glass  tar 


MftTS 

Me  NFS.  2  at,  90  m»**i 

VM^^ot.lD  mm 

ADH0 

r  NPS,  9  ft.  60  mfero 

AftUQ 

V  NPi,  1  pc.  10  into* 

A&M9D 

V  KPS,  1  PL  »  mtown 

A3000 

vrw*8.ipu«o»ow 

absqof 

Mr  kps.  i  pu  10  mm 

AWCriB 

Mr  NPS.  TpLIOmeren 

AMQ1C 

Mr  NPS.  1  pc..  90  inhjun 

AA0OOC 

MT  NPS,  1  tt-%  tOJUlorpn 

AA900E 

VT  KPS,  1  0^.90  ir*rwt 

M9CQQ 

Mr  nPS.  1  qLlOmtoOn 

AAM0J 

9*-  NPS,  1  qu  »  mi©** 

V400O 

\fc*KPS,9cst.90«mn 

VS00D 

Mr  NPS.  9  etfc,  00  mtet*t 

V4O0C 

M"  NPS,  1 02..  50  micron 

FILTERS— metal  jar 


A&S09O  Mr  NPS,  MT  pL  10  m*** 

AMl*  vr*PS,  MrpL,  lCir*r«\ 

AMOSS  MrKPS.MTpUTOmiwin 

AEB09  MTHPS.  MTpu90«iC»«n 

AMOf  H*  KPS.  V5^  PU  90  mfcren 

AM50C  M*NP3.  1  OUlOmfcrm 

AKSOO  M'KPS.1  qL90*i«n 

ABCG5  VKPS.TqUBOirtaon 

MTNPS.1 

FILTERS— plastic  tar 

AAIZB4  MT  NPS,  Mr  fit. 

V*0CM  MTNPS.iOC 

V900N  Mtnps.Ioc 

FLUSHING  SOLVENT 

I AH255  IflL 

FOOT  SUPPORT  ASSEMBLIES 

AC135  oeii.cszacsa 

AQ«0  MT4<4*  Up  ptoTCMTrs 

Ai2*t  ■  Mr4rpfe*nnpump* 

AJa*6  MT  hp  pMttn  puns 

GAUGES— pressure 


MW2  VNPS.O-TOp* 

AA9.I48  Vr  NPS.  0-30  pdtvactm* 

Aacqc  Mr  NP1, 0.190  ptf  (fe**raou*) 

AAJ07  NP®.  0-190  pa  fcaduww) 

APOD  M*  f*Pt,  0-100  p*l.  Navy  euty  (bonom  m©u*) 

GAUGES— vacuum 

AA940  W  NPS.  CKKT  Hg,  0-790  mfm  Hfl 

MM  Mf  NPS,  0^0*  Hg 

HANDLES— carrying 

i 

A«35 

MUFFLERS— i 

tossitr 

a&sssb  Mrw^tpi^iOfifaw,toow*«eu»n» 

AMooC  Mr  KPS,  1  ft,  «0  mi*F©n.  kr  a**ss  pump* 

ABCOOJ  Mr  NPS.  1  pL  00  warn,  ter  #AJ«*c  jwna 

AO990  r  NF5. t  CL  00  ocean 

Atsoi  rNP«,*0L90mtaen,wdiM«9ld 

aivtv  operation 

MKCP  V)P5, 1  0t.10miotan,torflAM«pprn» 

AMQCX1  MTNPS.1  qu  90  tmra.  far  oUcm  pump* 

AAOttB  V  NPS,  Mr  at,  »  micron.  cMns  ptaraa 

MSS9  ■macAAK2M«toi9lcncvigtOc 

AA517F  W'KPS,2o^»mi0W.tardW«pi«w 

MUFFLERS— metal  jar 

AB912A  Vf  NPS.  MT  PL  10  mtapn 

ABSOOS  M-  NPS.  MT  pL  10  iwoon 

ABAORA  Mr  NPS,  MT  pi.  10  micron 

AMftsC  VTNPS.  lc9,10lrtW 

ABCSQD  M'NPS.lOt.  tOmiopn 

MUFFLERS — plastic  tar 

AAW2P  M*NPS.M-ar. 

VIBM  Mr  NPS,  1  0* 

V52W3  M  NPS.  1  or 

OVERLOADS — motor 


S**ml  twnnaf  prw*cw\  imedV  motor  manbef 

rtmK _ .... 


PAINT 


j  AE5S4A. 

Oast  Bua-pty.  IS  oe.  «erasol  can 

RELIEF  VALVES— pr«sui«  • 

AAZn 

Mr  NPS,  tMr  We*  l  eftn 

AAfiOS 

M*MP8.  KmrbMeywSdm 

AAAOO 

Mr  nps.  tow  Mow  io  dm 

AA3CT 

Mr  NPS.  *ow  ito*  10  dm 

AP5T0S 

W  NPS.  0-100  p* 

AP72D 

Mr  NPT,  MOO  p*i 

A COM 

rNfr.  o-ioo  pa. 

RELIEF  VALV 

ES— vacuum 

AA30*  MTNPS.’IMwbdowtan 

JU207  VTM**,  low  bvtewt  dm 

MMQA  MrKPS.iowtonM&dm 

AAS09  Mr  KPS.  low  dm  to  dm 

A£B61  1*  NPS.  torus*  9569 

SWITCH ^vacuum  *  * 

|  AJE20S  M'NPS 

TRAPS -vacuum 

AA973  Mr  NPS.  9  ML 

AAS7SB  MT  NPS.  2  02. 

AAOWC  M*  NPS.  2  & 

TROUBLE  SHOOTING  GUIDE  FOR  ROTARY  VANE  RUMPS 


lOH  | 

_ w £ 

■n 

Motor 

REASONS  FOR  PROBLEM  • 

vac.  | 

B53 

ca 

3 

Overtetd 

FStar  dirty 

m 

H 

HI 
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X 
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at 

pump 

X 

X 
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u 

Hi 

R3S 

Hi' 

X 

X 

Hi 

M 

H 

X 

X 

Relief  valve  Mi 
too  tew 

■a 

H 

m 

II 
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pressure  line 

H 

H 

El 

HH 

hh 
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X 

rx 
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mmmmm 
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L_ 

X 

X 

X 

X 
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Oilless  1067, 2067 1 2567  Series 


EUROPEAN  MODEL 
Product  Dimensions  Metric  (mm) 


Model 

A 

B 

c 

D 

E 

F 

G 

H 

i 

j 

K 

L 

M 

N 

1067 

195 

100 

144 

72 

288 

180 

102 

11 

125 

165 

241 

142 

19 

80 

2067 

195 

100 

144 

72 

269 

180 

102 

11 

125 

165 

284 

164 

19 

80 

2567 

195 

100 

144 

72 

289 

180 

102 

11 

125 

165 

284 

164 

19 

80 

U.S.  MODEL 

Product  Dimensions 

Metric 

(mm)  U. 

S.  Imperial  (inches) 

Model 

A 

B 

c 

D 

E 

F 

G 

H 

i 

j 

K 

L 

M 

N 

1067 

195 

145 

287 

180 

132 

102 

11 

124 

165 

241 

142 

495 

21 

76 

1067 

7.69 

5.69 

11.31 

7.09 

5.19 

4.0 

.44 

4.88 

6.50 

9.50 

5.59 

19.50 

.84 

3:00 

2067 

194 

145 

287 

180 

132 

102 

11 

124 

165 

284 

164 

584 

21 

76 

2067 

7.63 

5.69 

11.31 

7.09 

5.19 

4.0 

.44 

4.88 

6.50 

11.19 

6.44 

23.00 

.84 

3.00 

2567 

194 

145 

287 

180 

132 

102 

11 

124 

165 

284 

164 

584 

21 

76 

2567 

7.63 

5.69 

11.31 

7.09 

5.19 

4.0 

.44 

4.88 

6.50 

11.19 

6.44 

23.00 

.84 

3.00 

Dimensions  for  reference  only. 


METRIC  MODEL 


MODEL  1067  SERIES 

15  PSI  MAX.  PRESSURE,  8.50  CFM  OPEN  FLOW 

MODEL  2067  SERIES 

15  PSI  MAX.  PRESSURE,  17.00  CFM  OPEN  FLOW 

MODEL  2567  SERIES 

15  PSI  MAX.  PRESSURE,  21.00  CFM  OPEN  FLOW 


PRODUCT  FEATURES 


•  Oilless  operation 

•  Close  coupled  easy  motor  mounting 

•  Rugged  construction/low  maintenance 

•  Essentially  pulse  free  service 


INCLUDES 


•  Filter  AA905F  (1067),  AA90SG  (2067  2567) 

•  Fan/coupling  assembly  AH198 

•  Fan  guards  AC102C,  AH194 


RECOMMENDED  ACCESSORIES 


♦gcessuw-Tfiligf  vatye  AA600  (1067), 
<^AA307  (2067/2567)^.8.  version) 

•  Pressure  gauge  aA644B  (U.S.  version) 

•  Repair  kit  K356  (1067) 

•  Repair  kit  K350  (2067/2567) 


Important  Notice: 


Pictorial  and  dimensional  data  is  subject  to  change  without 
notice. 


INLET 

2067/2567  ¥*  IN.  BSP. 
1067  >4  IN.  BSP. 


U.SJIMPERIAL  MODELS 
NEMA  56,  C  FACE 


INLET 

2067/2567  V*  NPT 
1067  V4  NPT 


Product  Specifications 


Product  Performance  (Metric  U.S.  Imperial)  Bjack  line  on  curve  is  for  60  cycle  performance. 

Blue  fine  on  curve  is  for  50  cycle  performance. 


Metne-Pressurc  (bar) 


USYlmDeriri-Prcssure  fatal 


APPENDIX  C 

DATA  COLLECTION  SHEETS 


A7-15-43 


BLOWER  MAINTENANCE  RECORD  (INJECTION) 

Site:  S >•*«-  II  ,  A&E  Al A**-*- 
Location:  6«.fe(€_  C-A _ 


**  If  blower  is  not  running,  immediately  contact  FredStanin,  Engineering— Science,  (510)  769—0100, 

1  If  inlet  vacuum  exceeds  2P  inches  of  water,  shut  blower  down  and  contact  Engineering- Science. 

2  If  outlet  pressure  exceeds  SD  inches  of  water,  shut  blower  down  and  contact  Engineering-Science 

3  If  outlet  temperature  exceeds  160°F,  shut  blower  down  and  contact  Engineering-Science. 

NOTE:  Once  a  month,  this  sheet  must  be  FAXed  to:  Fred  Stanin,  Engineering-Science,  (510)  769-9244. 


BLOWER  MAINTENANCE  RECORD  (INJECTION) 


BLOWER  MAINTENANCE  RECORD  (INJECTION) 

Site:  _ 

Location:  _ _ 


APPENDIX  C 


CHAIN  OF  CUSTODY  FORMS 
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APPENDIX  D 


BIODEGRADATION  RATE  CALCULATIONS 


Biodegradation  Rate  Calculations 


Site:  I  Site  11 


Location:  Beale  AFB,  CA 


VMP1-24 

VMP2-24 

VMP3-30.5 

isr/lab 

isr/lab 

isr 

Ko,  oxygen  utilization  rate  (%/hr)  I 


w,  moisture  content  (%)l 


_ Soil  type  [from  boring  logs] 

_ Sand  fraction  (%  by  wt.) 

Silt  fraction  (%  by  wt.) 


Clay  fraction  (%  by  wt.) 


n,  Estimated  porosity  (-)  [from  soil  descriptions] 


TRPH  +  BTEX  contamination  (mg/kg) 


TVH  contamination  (ppmv) 


constants 


unit  weight  of  water  (g/cm3) 


0.12 


23.6% 


dense,clayey/silty 

SAND 


_ 90.7% 

6.2% 


3.1% 


_ 0.40| 


4.36 


0.047 


15.3% 


dense,  coarse  dense,  fine/medium 
SAND  SAND 


84.0% 


12.9% 


3.1% 


_ 0.40 


1.914 


55,000 


G,  spec,  gravity  of  solids  (-  or  g/cm3) 

2.65 

2.65 

Do,  density  of  oxygen  (mg/L) 

1340 

1340 

C,  carbon/oxygen  ratio 

0.29 

0.29 

calculated  data 


_ volume  of  solids,  in  1  L  of  soil  (liters) 

volume  of  voids,  in  1  L  of  soil  (liters) 


Dry  unit  weight  (g/cm3) 


e,  void  ratio  (-) 


Sr,  degree  of  saturation 


_ volume  of  water,  in  1  L  of  soil  (liters) 

volume  of  air,  in  1  L  of  soil  (liters) 


bulk  density  of  soil  (kg/L) 


_ A,  air  filled  porosity  (liter  air/kg  soil) 

Kb,  biodegradation  rate 
(mg  TPH/kg  soil  per  year) 


0.60 

0.40 


1.59 


0.67 


0.94 


0.38| 

0.02 


1.97 


0.013 


0.60 

0.40 


1.59 


0.67 


0.61 


0.24 

0.16 


1.83 


0.085 


0.60 


0.24 


0.16 


1.83 


0.088 


1 .  Soil  moisture  content  of  1 5%  assumed  at  VMP3-30.5 


Product  Specifications 


Model  Number 
R4110-2 

R4310A-2  I 


Motor  Specs 

110/220-240-50-1 

115/208-230-60-1 

190-220/380-415-50-3 

208-230/460-60-3 


Full  Load  Amps 


Max  Pressure 


Max  Flow 


9.0/4.5-5.7 

0.6 

2850 

38 

95 

74 

126 

9.8/5.2-4.9 

1.0 

3450 

52 

130 

92 

156 

2.6-3.3/1.3-1 .4 

0.6 

2850 

38 

95 

74 

126 

3.4-3.2/1.6 

1.0 

3450 

52 

130 

92 

156 

Product  Performance  (Metric  U.S.  Imperial)  5,ack  *ine  6n  curve 's  *°r  60  cycle  performance. 

Blue  line  on  curve  is  for  50  erne  performance. 
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REGEN  AIR®  R5  Series 


MODEL  R5325A-2 

65"  H,0  MAX.  PRESSURE,  160  CFM  OPEN  FLOW 


PRODUCT  FEATURES 


•  Oilless  operation 

•  TEFC  motor  mounted 

•  Can  be  mounted  in  any  plane 

•  Rugged  construction /low  maintenance 


COMMON  MOTOR  OPTIONS 


•  1 1 5/208-230V,  60  H2,  single  phase 

•  208-230/460V,  60  Hz;  190-220/380-41 5V,  50  Hz,  three  phase 

•  575V,  60  Hz,  three  phase 


RECOMMENDED  ACCESSORIES 

•  Pressure  gauge  AE133 

•  Filter  AG338 
•Muffler  AJ 121 D 

•  Relief  valve  AG258 

Various  brand  name  motors  are  used  on  any  mode!  at  the 
discretion  of  Gast  Mfg.  Corp. 


Important  Notice: 


Product  Dimensions  Metric  (mm)  U.S.  Imperial  (inches) 

R5125-2  15.20  386 


CAPACITOR 
(SINGLE  PHASE  ONLY) 


Pictorial  and  dimensional  data  is  subject  to  change  without 
notice. 


I 

1 

I 

I 


13.78 


90l-3.56-i-4.50  J  114 
36114.22  — 


262  f-r 
10.31  REF  1 


15 

59  (TYP.  4) 


V/z  PIPE  (2)- 
FULL  RADIUS  (TYP.) 


L-in  oo. 

it 

I 

10.31  262— 1 
*-11.75 - J 

10.25  REF 


VIEWA-A 

MOUNTING  HOLE  DETAIL 


Product  Specifications 


Model  Number 

Motor  Specs 

Full  Load  Amps 

HP 

RPM 

Max  Pressure 
”H20  |  mbar 

Max 

cfm 

Flow 

msh 

Net  Wt. 
lbs.  |  kg 

R5325A-2 

190-220- '380-41 5-50-3 

6.6-67/3.3-3.5 

1.35 

2850 

50 

125 

133 

226 

65 

29,5 

208-230/460-3 

6.9/3.45 

2.5 

3450 

65 

162 

160 

272 

R5125-2 

115/208-230-60-1 

22.4/12.4-11.2 

2.5 

3450 

60 

149 

160 

272 

73 

33,1 

Product  Performance  (Metric  U.S.  Imperial)  .flack  line  on  curve  is  for  60  cycle  performance. 

'  K  '  *lue  bne  on  curve  Is  for  50  cycle  performance.  ' 


I 


| 

I 

1 


1 


FREE  AIR  FLOW  (CFM) 


•Recommended  maximum  duty. 
-  -  -  -  Intermittent  duty  only. 


Product  Specifications 


HP 

RPM 

K] 

HHTTFHHHl 

Model  Number 

Hz 

Motor  Specs 

mm 

50 

110/220-240-50-1 

0.6 

2850 

35 

924 

72 

122 

R41 10N-50 

60 

115/208-230-60-1 

1.0 

3450 

48 

895 

88 

150 

60 

28 

50 

220/380-50-3* 

0.6 

2850 

35 

924 

72 

122 

R4310P-50 

60 

208-230/460-60-3* 

1.0 

3450 

48 

895 

88 

150 

58 

27 

R5125Q-50 

60 

115/230-60-1* 

2.5 

3450 

60 

865 

145 

246 

77 

35 

50 

1 90-220/380-415-50-3* 

1.85 

2850 

47 

897 

120 

204 

R5325R-50 

* 

246 

75 

34 

60 

208-230/460-60-3* 

2.50 

3450 

60 

865 

145 

50 

190-220/380-415-50-3* 

4.5 

2850 

70 

840 

235 

400 

’ 

R6P355R-50 

60 

208-230/460-60-3* 

6.0 

3450 

90 

790 

260 

442 

247 

112. 

•Motors  do  not  have  thermal  protection  with  automatic  reset. 


Product  Performance  (Metric  U.S.  imperial) 


Model  R4  Series 


Model  R5  Series 


FREE  AIR  ROW  (CFM) 


Model  R6P  Series 


FREE  AIR  FLOW  (m>/l>)  FREE  AIR  FLOW  (CFM) 


*  Minimum  flow  permissible  through  the  unit  for  trouble-free,  continuous  operation 


REGENAIR  ACCESSORIES 


Inline  Filters  (for  vacuum) 


Model 

Number 

Part# 

B11B2 

AV460 

R3 

AV460C 

R4.R5 

4SDR4 

_  AG337 

R6P 

S0R5,  SDR6 
WPP,  R6PS 

_  _  AJ151G 

R7 

AJ151H 

Dim  A 

8.25* 

8.25* 

11.75* 

8.00* 

1625* 

— 8.875* 

mmam 

4.75* 

27.13* 

1  DimC 

1*  FPT 

1  1/4'FPT 

1  l/ZMPT 

- 

- 

1  DlmE 

- 

- 

2.38 

5.50 

18.50 

Replacement 

Element 

AV469 

AV469 

AG340 

AJ135G 

AJ135C 

Micron 

10 

10 

25 

10 

10 

MPT  =  Male  Pipe  Thread 
FPT  ■  Female  Pipe  Thread 

Mufflers 


Inlet  Filters  (for  pressure  units  only) 


Model 

Number 

R1  4  R2 

U 

B4.B5 

BSDB4 

B6.SDB5 
S0B6.B6P 
B6PP,  B6PS 

R7 

Port# 

AJ126B 

AJ126C 

AG  338 

AJ126F 

AJ126G 

Dim  A 

6.00* 

11  1  1  11 

10.63- 

lo.oo* 

DimB 

4.62** 

7.12- 

4.81- 

4.81- 

13.12** 

DimC 

1*  MPT 

1  1/4*  MPT 

1  1/2*  FPT 

2*  FPT 

Replacement 

Element  AJ134B 

AJ134C 

AG340 

AG340 

AJ135A 

Micron 

10 

10 

25 

25 

10 

AD  are  heavy  duty  for  high  amounts  of  particulates. 
Inlet  filters  for  REGENAIR  blowers  are  drip-proof 
when  mounted  as  shown. 


Pressure- Vacuum  Gauge 


Pressure  Gauge.  Part  #AJ496. 2  5/8’  Diameter.  1/4’ 
NPT.  0-60  Inches  H2O  and  0-150  mbar 


Model 

Number 

Port* 

B2 

AJ121B 

R3 

_  AJ121C 

R4.R5 

SDR  4* 
4SDR5* 

AJ121D 

R6,  SD66* 
R6P 

R6PP,  R6PS 

AJ121F 

R7 

AJ121G 

Dim.  A 

746- 

7.94" 

12.75** 

17.05** 

1744** 

Dim.  B 

2.38* 

2.62* 

3.25* 

3.63* 

4.25* 

DiiuC 

1*  NPT 

1  1/4*  NPT 

1  1/2*  NPT 

2*  NPT 

2  1/2*  NPT 

*  Fof  Inlet  Orty 
#*  Approximately 


Pressure  Gauge.  Part  #AE133A,  2  5/8*  Diameter.  1/4* 
NPT.  0-200  Inches  H20  and  0-500  mbar 

Vacuum  Gauge.  Part  #  #AJ497. 2  5/8'  Diameter. 
1/4*  NPT.  0-60  inches  H2O  and  0-150  mbar 

Vacuum  Gauge.  Part  #AE134. 2  5/8',  Diameter.  1/4* 
NPT.  0-160  Inches  H2O  and  0-400  mbar 


Fittings 


Pipe  Size 

r 

1  1/4* 

1 1/2* 

V 

2  1/2" 

Tee 

&A415 

BA431 

BA432 

BA433 

BA434 

Common 

Ebow 

BA220 

BA244 

BA230 

BA247 

BA248 

NbDle 

BA752 

BA809 

BA783 

BAS  10 

BA813 

Ptasttc  Mate 
Pipe  Hose 
Barb 

AJ117A 

AJ117B 

Hosel.D. 

125 

125 

. 

. 

. 

Meta!  Male 
Pipe  Hose 
Barb 

AJ117D 

AJ1VT 

AJ117C 

AJ117G 

AJ117H 

Hasel.D. 

1XO 

125 

1.50 

2.50 

3.00 

Relief  Valve 

Pressure/Vacuum  Relief  Valve. 
Part  #AG258. 1  1/2*  NPT. 
Adjustable  30-170  Inches  H20. 
200  CFM  maximum 

SDencer  for  Relief  Valve,  Part 
#AJ121D 


Horizontal  Swing  Type 
Check  Valve  -J 

Model 

Number 

R1,R2 

R3 

R4.R5 

SDR  4 
4SDR5 

R6.SDR6 

R6P 

WPP,  R6PS  R7 

im  ijfm 

Port* 

WMWM 1 

■PS m 

Cc 

Dim.  A 

3.57 

4.19 

4.50 

8 

DlraB 

2.32 

2.69 

2.94 

3.62 

5.07 

DimC 

1*NPT 

1  1/4*  NPT 

1 1/2- NPT 

2*  NPT 

2 1/2*  NPT 

